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ABSTRACT 

Individual states' educational policy reforms in the 
1980s were aimed at improving the quality of both science education 
and mathematic? education in elementary and secondary schools. Many 
states have raised standards for teacher certification, increased 
course requirements for graduation, revised state curriculum 
frameworks, and established new and innovative methods of statewide 
student assessment. This report provides the first ever 
state-by-state data on the following six key categories of 
educational indicators: student outcomes, instructional 
time/participation, curriculum content, school conditions, teacher 
quality, and the level of educational equity included in the 
descriptions and analyses of the previous five categories. The 
indicators are based on two data sources. First, state departments of 
education collected data on students and teachers in public schools 
using common definitions and categories, second, data from the 
Schools and staffing Survey of the National Center for Educational 
Statistics were analyzed t& obtain additional indicators of science 
and mathematics teachers. Forty-one data tables of state-by-state 
results are included along with concomitant analyses. The initial 
results provide findings that address the following policy issues 
with respect to science and mathematics education: (l) the amount and 
level of instruction in the nation's schools; (2) the effect of 
higher state graduation requirements; (3) the progress being made in 
closing the gender gap; (4) the existing, as well as the anticipated, 
shortages of qualified teachers; and (S) the level of preparation for 
current teachers. Appendices include tuples of public school course 
Q enrollments and teacher characteristics, a technical note, a 

ERIC directory of state course titles, and 58 references. (JJK) 
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OVERVIEW OF STATE INDICATORS OF SCIENCE 
AND MATHEMATICS EDUCATION 



The Council of Chief State School Officers (CCSSO) is 
leading the development of a siatc-by-state system of 
indicators of the condition of science and mathematics 
education. The state indicators will aid state, national, and 
local educationdecision-makers in assessing the rate at which 
progress is made in improving the quality of science aiid 
mathematics education in our schools. (^Many of the state 
education policy reforms in the 1980s were aimed at 
improving the quality of science and mathematics education 
in elementary and secondary schools. States have raised 
standards for teacher certiric .Mion, increased course require- 
ments for graduation, revised state curriculum frameworks, 
and established new and innovative statewide student assess- 
ments^The national educational goals set out by the President 
and governors in 1990 provided a target for improving 
science and mathematics learning of iUl students, becoming 
first in the world by the year 2000. The goals statement 
emphasizes the importance of a sound capacity for assessing 
performance towards the achievement goals (National Gov- 
ernors Association, 1990). Both .state and national efforts to 
improve science and mathematics education require a system 
of reliable, periodic indicators for tracking progress. 

The CCSSO Project on Science and Mathematics Indica- 
tors, supported through a grant from the National Science 
Foundation (NSF), has two objectives: (1) to improve the 
quality and usefulness of data on science and mathematics 
education, so state policymakers and program managers can 
make more informed decisions; and (2) to define and 
implement a .set of indicators, national and state level 
analyses of progress in improving science and mathematics 
education. 

SUMMARY OF STATE SCIENCE AND 
MATHEMATICS INDICATORS FOR 1990 

This report provides the first ever state-by-state data on 
key indicators of the condition of science and mathematics 
education in schools. The indicators are based on two data 
sources. First, state departments of education collected data 
on students and teachers in public schools, and reported the 
data to CCSSO using common definitions and categories. 
Data on course enrollments were reponed by 38 states and 
47 states reported data on teacher characteristics. National 
estimates were computed using statistical imputation for 
missing states. Second, data from the National Center for 
Education Statistics' Schools and Staffing Sui^ey were 
analyzed to obtain additional indicators of science and 
mathematics teachers. The Survey includes a national- and 
state-representative sample of public school teachers at 
elementai'y and secondary levels. 



Instruction and Participation in Science and 
Mathematics 

Course Taking in Mathematics, As of the 1989-90 school 
year, we estimate that nine percent of public high school 
students in the U.S. take calculus by the time they graduate, 
49 percent take algebra 2, and 8 1 percent take algebra 1 . Two 
percent of students take advanced placement calculus. The.se 
statistics are based on state course taking data reported by 
common categories and definitions. Course taking varies by 
state at ail levels, e.g., the proportion of students taking 
algebra 2 varies among states from 65 percent to 33 percent. 
High .school mathematics courses taughi with an integrated 
curriculum approach are incorporated in the state indicators. 

Course Taking in Science. Using 1989-90 state course 
taking data in .science, we estimate that 20 percent of public 
high school students in the U.S. take physics by the time they 
graduate, 45 percent take chemistry, and 95 percent lake 
biology. The proportion of students taking chemistry vaiies 
by state from 62 percent to 33 percent. Enrollments in 
advanced placement courses are two percent in biology, one 
percent in chemistry, and less than one percent in physics. 

Elementary Instruction. Elementary teachers repoii that 
they spend 4.9 hours per week on mathematics and 3 hours 
per week on science in grades 4-6 in the median state. The 
state figures for mathematics vary from 4. 1 hours to 5.5 hours 
per week, and the time spent on science varies from 2.2 to 
4.1 hours per week. 

State Policies and Course Taking in Science and Math- 
ematics, The state indicators on high school course taking as 
of 1989-90 confirm other research showing increased 
enrollments in science and mathematics during the 1980\s 
when state graduation requirements were .-aised in many 
states. State course taking rates show somewhat higher 
enrollments at all levels but the largesi increases were at the 
level of algebra 1 (to 8 1 % of students) and first year biology 
(to 95% of students). 

State Policies and Mathematics. Eleven states requiring 
from two and a half to three credits of mathematics for 
graduation have a median of 1 0 percent more students taking 
mathematics courses than states requiring two credits or less. 
However, the high requirement states have a median of only 
two percent more students taking upper level mathematics 
courses, e.g., geometry through calculus. The.se results 
indicate that, on average, higher state graduation require- 
ments do not necessarily lead to substantially more students 
taking upper level mathematics courses. There are individual 
.state exceptions to this pattern. 

State Policies and Science. Five states requiring two and 
a half to three .science credits have a median of nine percent 
more students enrolled in .science than states requiring two 
or fewer credits. The high requirement .states have a median 
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of four percent more students taking upper level science 
courses, e,g„ chemistiy, physics, and advanced biology. 
There is some evidence that a science gniduation requirement 
above two credits is related to more upj>er level science 
course taking, but the data are not conclusive because of the 
small number of states with higher science requirements. 

Gender Differences. Girls and bciys in all 16 states that 
reported data by gender have almost equivalent rates of 
enrollment in science and mathematics courses up to ad» 
vanced course levels. In most states, boys have higher 
enrollments in physics and advanced mathematics courses, 
e.g., trigonometi^y and calculus, and girls have higher 
enrollments in advanced biology courses. 

Need for Data on Implemented Curriculum. To analyze 
the quality of the curriculum that is provided to students, 
infonnation is needed on content of the implemented 
curriculum, and particularly how the content in a course or 
grade level varies within and among states. CCSSO will be 
working to develop an appropriate methodology for collect- 
ing such information on a state-by-state basis. 

Teacher Quality and Teacher Supply and Demand 

Total Current Teachers. In grades 9-12, there are a total 
of approximately 111,000 teachers of mathematics and 
102,000 teachers of science in the 50 states and D.C. 

Teacher Preparation-^Teaching Out-ofiField. Among 
teachers in 30 states, nine percent of high school mathematics 
teachers are not certified in math, and eight percent of biology 
teachers, eight percent of chemistry teachers, and 1 2 percent 
of phy.sics teachers are not certified in these fields. Statc«by- 
state data show that some states have 20 to 30 percent of 
mathematics and science teachers assigned out*of-fieid while 
others have none out-of-fieid. 

College Mqjors, Forty-two percent of all high school 
teachers of mathematics have a mathematics major, and 54 
percent of all teachers of science majored in a science field. 
The percent of teachers with majors in mathematics varies 
by state from 20 to 62 percent, and in science from 31 to 73 
percent. 

Equity in the Teaching Force — Gender. The majority of 
high school science and mathematics teachers are male, but 
the gender distribution varies by field. Forty-five percent of 



mathematics teachers are female, while 22 percent of physics 
teachers are female. V' percent of female teachers in 
mathematics vai-ies by state from 21 to 69 percent, and the 
percent of female teachers in physics varies by state from 1 0 
to 49 percent. 

Race/Ethnicity. State data on the race/ethnicity of science 
and mathematics teachers show that there is a wide disparity 
between the supply of minority science and mathematics 
teachers and the proportion of minority students in virtually 
all states. 

Current Teacher Supply — Primary Assignments, State 
indicators of science and mathematics teachers are reported 
by primary vs. secondary assignments. In the median state, 
82 percent of high school teachers of mathematics have their 
primary assignment in mathematics, 63 percent of teachers 
of biology have their primary assignment in biology, and 24 
percent of teachers of physics have their primary assignment 
in physics. 

Teacher Age. Based on state viata, 1 9 percent of high 
school mathematics teachers and 22 percent of science 
teachers are over age 50. By compaiison, 21 percent of all 
high school ieachei*s are over age 50. The proportion of 
mathematics teachers over age 50 varies by state from 10 
percent to over 30 percent. 

School ConuHions-'^lass Size. The average class size in 
high school mathematics is 21 students per class and the 
average cla^s size in science is 22 students per class, These 
figures compare with an avemge class size in high school 
English of 22 students per class. States vary in average 
mathematics class size from 14 to 29 students and in science 
class size from 15 to 28 .students. 

Number of Teachers and Schools per State. State data 
show that 1 1 states have more high schools than assigned 
chemistry teachers, and 28 states have more ^'igh schools 
than assigned physics teachers. 

Better State Data on Teacher Quality. The state science 
and mathematics indicators provide basic information on the 
chai'acteristics and qualifications of teachers. Many states 
expressed a need for information on the quality of teacher 
knowledge and skills in their subject and their teaching 
practices. CCSSO will be working to develop a method of 
obtaining these kinds of data. 
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DESIGN FOR STATE SCIENCE AND MATHEMAi ICS INDICATORS 



The State Science and Maiheinatics Indicators Project is 
part of the efforts of the CCSSO State Education Assessment 
Center to establish a system of siate-by-siaie educational 
indicators that are used to regularly report on the condition 
of education in tht nation and states. The Assessment Center 
was established in 1985 to coordinate the development, 
analysis, and use of state level data. The Council charged the 
Assessment Center witn implementing an education indica- 
tors model for reporting state-by-state data. The CCSSO 
indicators model (1985) has three components: (a) state 
educational outcomes, (b) state education policies and 
practices, and (c) state context. The objective is to analyze 
student outcomes by indicators of state policiesandeducation 
practices, and account for differences in state demographic 
and fiscal characteristics. 

Indicator Models for Science and Mathematics 

The CCSSO Project on science and mathematics indica- 
tors is consistent with other efforts of the National Science 
Foundation to assess science and mathematics education in 
the nation. In the 1 980s, NSFcommitted significant resources 
toward developing a set of indicators that would provide a 
reliable basis for systematic, regular monitoring of the 
condition of precollege science and mathematics education. 
NSFs Office of Studies and Program Assessment in the 
Science and Engineering Education (now. Education and 
Human Resources) Directorate has supported several pro- 
jects aimed at developing a system of indicators of the 
condition of science and mathematics education in the 
nation's schools, including a national survey of science and 
mathematics teachers (Weiss, 1987). analyses of the quality 
of current science and mathematics education indicators and 
recommendations for improvement (Raizen and Jones. 1 985: 
Mumane and Raizen, 1988), planning for a national indica- 
tors system (Shavelson, et ah, 1987). and analyses of the 
International Association for Education Evaluation (lEA) 
assessment of mathematics (McKnight, et al.. 1987). 

The results of NSF's activities with science and mathe- 
matics education indicators are documented in its biennial 
report to Congress, Science and Engineering Indicators, in 
the chapter on **Precollege Science and Mathematics Educa- 
tion" (National Science Board, 1989). The chapter repoHs 
on the status of science and mathematics education using an 
indicators model that includes: inputs (e.g.. teacher quantity 
and quality, curriculum content), processes (instructional 
time, course enrollment), and outcomes (student achieve- 
ment), CCSSO's Science and Mathematics Indicators Project 
will biennially report state indicators using a similar model 
of educational indicators. 

The state science and mathematics indicators are also pail 
of the annual CCSSO repon. State Education Indicators. This 
repor was established with the state superintendents decision 
in 1985 to develop and publish state-by-state comparative 



data to provide a valid basis for tracking educational progress 
in the U.S. (CCSSO, 1989a). 

CCSSO has worked with state dcpailments of education, 
national education officials, scientists, mathematicians, edu- 
cators, and reseurchers to select and develop a .set of priority 
indicators for science and mathematics. Three major steps 
were included: (a) identifying desired indicators based on 
research and policy needs; (h) obtaining input from stiites on 
state data and indicator needs: and (c) planning with stales 
for a slate data reporting system. 

Selection of State Indicators 

In the first year of the Project, a coiKcptual fianievs ork 
paper was developed which reviewed existing knowledge 
about, and needs for. better indicators of science and 
mathematics education and outlined a rationale for selecting 
indicators based on a model of the education .system (Blank. 
1 986). The paper was based on recent studies concerning the 
condition of science and mathematics education and educa- 
tional indicators (National Science Board. 1983: Rai/en and 
Jones, 1985; Shavelson, et al., 1987; Murnane and Rai/en. 
1988:Oakes, 1986: Weiss. 1987). A Project Advisory Board 
(comprised of scientists, mathematicians, researchers, edu- 
cators, and state and national education officials) used the 
conceptual frame wa)rk as a starting point in identifying a list 
of ideal indicators that would be desirable for measuring 
progress in science and mathematics education at state and 
national levels. Six categories of indicators were specified: 
student outcomes, instructional time/pailicipation, cuiricu- 
lum content, school conditions, teacher quality, and equity. 

Analysis of Priority Indicators. The ideal indicators were 
analyzed against current data availability using results of a 
survey of state departments of education and a review of 
national surveys. A task force comprised of state education 
specialists and Project advisors used the analysis in recom- 
mending a set of indicators that should be given high priority 
for development on a state-by-state basis. The priority 
indicators couid be ba.sed on existing data sources or require 
new data collection. Three criteria were u.sed in selecting the 
priority indicators: (a) the importance and utility of an 
indicator at national and state levels, (b) technical quality of 
data that can be obtained, and (c) the feasibility of obtaining 
the required data. The priority indicators are listed in Figure 
1 with the recommended source of state-by-state data. 

Input from States. A survey of state departments of 
education was conducted in the lirst year of the Project to 
determine the availability of state data on the ideal indicators 
and to identify state interest in indicators (Blank and 
Espenshade. 1988a).Teamsofstaiespccialistsinas.sessmcnt. 
science and mathematics curriculum, and information sys- 
tems were asked to respond to the survey. The survey also 
covered slate policies related to science and mathematics 
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education, including curriculum, teacher certification, test- 
ing, and graduation requirements (Blank and Espenshade, 
1988b). 

The ideas and interests of state departments of education 
concerning "cience and mathematics indicators were also 
obtained through a series of five regional conferences. The 
conference sessions included presentations by national ex- 
perts on education indicators, discussions among stales on 
the development and use of indicators, and meeting of Project 
staff and slate representatives to analyze che capacity of each 
state to colle/Ct and report data. 

Plan for Reporting Data. A data reporting plan was 
designed for the priority indicators to be obtained from 
state-collected data. The Project staff met with a task force 
of state data managers and science and mathematics special- 
ists to develop a data reporting plan for three indicators: 
secondary course enrollments in science and mathematics, 
characteristics of science and mathematics teachers, and 
teacher certification status. The plan included a taxonomy of 
coursw categories, definitions of the categories, teacher 
assignment and certification categories, and formats for 
reporting state-aggregate statistics. 

A consensus process was used to develop a data reporting 
plan that would produce comparable state data. State repre- 
sentatives worked together to define common reporting 
catc gories that are sufficiently specific to provide meaningful 
analyses of enrollment trends and teacher characteristics, but 
also broad enough to accommodate differences in state data 
definitions and categories. The consensus process was 
significantly aided by including state specialists in science 
and mathematics (data users) as well as state data managers 
(data providers) and by having representatives from large and 
small slates. A pilot study of the plan was conducted with 
data reported by 10 states for the 1987-88 school year. With 



the results of vhc pilot test, a state task force revised the plan, 
and data reporting instructions and forms were prepared. 

In the 1988-89 school year, 39 states participated in a trial 
run of the data reporting plan. Data were collected by state 
departments of education using regular state-designed infor- 
mation systems, the data were reported to CCSSO, and a 
preliminary report on the indicators was produced (Blank, 
1990). The report illustrated uses of the state-by-state 
indicators, and it was used to obtain feedback from NSF, 
sUtes, and Project advisors on how data and analyses should 
be reported. 

METHODOLOGY FOR COLLECTING DATA 

CCSSO requested that all states collect data on indicators 
of student course enrollments in science and math, teacher 
characteristics, and teacher certificationas of October 1, 1989 
(CCSSO, 1989b), Then, states were asked to report state 
aggregate numbers on the indicators to CCSSOusing a common 
reporting form. The data were reported on students and teachers 
in public schools only. In 1989-90, a total of 47 states reported 
data on one or more of the requested indicators. In succeeding 
biennial cycles of data reporting, CCSSO wiU be working to 
have complete 50 state participation. 

States used their own data collection instruments. About 
half the states collected universe data on course enrollments 
and teacher characteristics with a questionnaire completed 
by all teachers. Other states collected universe data on course 
enrollments with a school level form and collected universe 
data on teacher characteristics with a teacher questionnaire. 
One state used a sampling method for collecting data on 
course enrollments. All states reporting on teacher certifica- 
tionstatususedcomputerizedstatecertification files. CCSSO 
surveyed states on their data quality and data editing 
procedures. The average state had complete data from over 



Figure 1 

Priority State Indicators of Science and Mathematics Education 



(Approved by CCSSO, November 1987) 



PRIORITY SCIENCE/ MATHEMATICS INDICATOR 

Student Outcomes 
Student Achievement 
Student Attitudes/Intentions 

InstmctUmal Time/Participation 
Grades 7-12 Course Enrollment 
Elementary Minutes per Week 

Currkulimi Content 

Students' "Opportunity to Learn" 

School Conditions 

Class Size by SubjecL'Course 

No. of Course Preparations per Teacher 

Course Offerings per School 

Teacher Quality 
Courses/Credits in Subject 

Teaching Assignments by Subject, by Age. Gender, Racc» Ethnicity 
Teaching Assignments by Certification Field 

Equity 

Gender and Racc/Eihnicily of Students and Teachers 



DATA SOURCE 

NAEP(not yet reported) 
NAEP (not yet reported) 

StaweData (CCSSO) 

Schools/Staffing Survey (SASS) (NCES) 

Data not available 

SASS (NCES) or Slate Data 



SASS (NCES) 
State Data (CCSSO) 
State Data (CCSSO) 

State Data (CCSSO) 
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99 percent of respondents (schools or teachers). Further 
information on state data collection and reporting are 
available from CCSSO. 

For this report, CCSSO also analyzed data from national 
level surveys conducted by the National Center for Education 
Statistics (NCES). The Schools and Staffing Survey (S ASS), 
conducted in 1988, provided data on teacher preparation in 
science and math, teachers' work load, and elementary class 
time. State data reported to NCES through the Common Core 
of Data for 1989-90 provided state totals on student 
membership, teachers, and schools. Data from the NCES 
National Transcript Study (Westat, 1988) were used to 
compute cohort statistics based on state course taking 
patterns. 

OTHER PROJECT ACTIVITIES WITH STATE 
INDICATORS 

CCSSO has undertaken several other activities to improve 
indicators of science and mathematics education. With 
support from NSF, CCSSO organized a conference on 
"Alternative Methods of Student Assessment" in January 



1989. The conference, attended by representatives from 35 
states, presented results of recent studies and experimentation 
with hands-on exercises and performance assessment in 
science. Presentations were made by representatives of the 
Second International Science Study, Educational Testing 
Service, National Center for Improving Science Education, 
and the state departments of education in Connecticut, New 
York, Michigan, and California (Blank and Selden, 1989). 

CCSSO convened a two-day meeting of state science 
supervisors and researchers to begin planning for indicators 
of elementary science. A draft school level survey that would 
provide several indicators for states was developed, and it 
was circulated to states for their consideration and use. No 
decision has been made on implementation of the survey on 
a state-by-state basis. 

Finally, CCSSO has produced several reports from the resuUs 
of the 1987 survey of states, including a report on state policies 
on science and mathematics education and a 50 state analysis 
of available state data. Three reports have been produced on the 
design and use of state indicators. All the products from tlie 
CCSSO Project are listed in tlie References section. 
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RESULTS OF STATE SCIENCE AND MATHEMATICS INDICATORS: 1990 



The initial results on slate-by-state indicators of science 
pnd mathematics education are reported according to the six 
categories of indicators selected by the Project Advisory 
Board: student outcomes, instructional time/participation, 
curriculum content, school conditions, teacher quality, and 
equity. Indicators of educational equity are included in the 
descriptionand analysis of indicators in the five other categories. 

INDICATORS OF STUDENT OUTCOMES 

Two indicators were selected under the first category, 
Student Outcomes. State-by-state data on student achieve- 
ment in science and mathematics and student attitudes 
concerning science and mathematics education wi!' be 
available through the National Assessment of Educational 
Progress (NAEP). The CCSSO Project will report these 
indicators as they become available. In 1991 the first state 
level results on mathematics at the 8th grade level will be 
released. In succeeding biennial assessments of NAEP, 
additional levels of mathematics and science will be tested 
and results will be reported. The 1992 NAEP will expand 
state-by-state mathematics assessment to 4th and 8th grade. 
CCSSO is currently leading^ a consortium of education 
organizations, scientists, and educators in developing the 
assessment objectives for the 1994 NAEP in science. 

INDICATORS OF CURRICULUM AND 
INSTRUCTIONAL TIME/PARTICIPATION 

CCSSO has developed state indicators that can be used to 
track the progress of states and the nation in providing and 
improving science and mathematics education. 

National Commissions and State Policy Reforms. The 
national commission reports of the 1980s recommended 
increases in science and mathematics iustruction for all 
students (National Commission on Excellence in Education, 
1983; National Science Board Commission on PrecoUege 
Mathematics, Science, and Technology Education, 1983; 
Task Force on Education for Economic Growth, 1983; 
Twentieth Century Fund, 1983). The poor performance of 
American students on international assessments in science 
and mathematics and the relatively low amount of instruction 
in these subjects for the average American student were 
frequently cited in the reports as evidence of the fundamental 
problems in our schools and as a rationale for proposed 
education reforms. A Nation at Risk recommended three 
mathematics and three science courses be required for high 
school graduation and that science be made a "new basic" in 
elementary school. 

Many of the state reforms in the 1980s were aimed at 
setting higher standards for the amount of mathematics and 
science instruction in schools. From 1980 to 1987, 43 states 
increased mathematics course requirements for graduation, 
and 40 states increased science requirements (Education 



Commission of the States, 1984, 1987; Blank and Espensh- 
ade, 1988b). By 1987, 26 states had a state policy giving 
direction or recommendations to schools on the amount of 
time to be spent on elementary science and mathematics 
(Blank and Espenshade, 1988b). 

In a 1988 report on science and mathematics indicators, 
the National Research Council recommended the develop- 
ment and use of indicators of the amount of instructional time 
spent on elementary science and mathematics and secondary 
course enrollments in science and mathematics (Mumane 
and Raizen). These indicators would not measure time 
elementary students are engaged in learning in science and 
math, nor would they measure the content of science and 
mathematics curriculum students are taught. However, they 
do represent important differences in student opportunities 
for learning science and math, Elementary instructional time 
has been shown to be positively related to student achieve- 
ment, especially in mathematics because few students Icam 
mathematics outside of school (Husen, 1967; McKnight, 
1987). Instructional time in these subjects has also been 
shown to vary considerably by school and teacher (Goodlad, 
1984; Weiss, 1987). Research with large national surveys 
and international surveys (e.g.. National Assessment of 
Education Progress, National Longitudinal Study, High 
School and Beyond, and Second International Mathematics 
Study) has demonstrated the importance of student course 
taking in science and mathematics for student learning 
(Jones, et al., 1986; Dossey, et al., 1988; Mullis, et al„ 1988; 
Rock, et al., 1985; McKnight, et al., 1987). 

National Studies. Analyses of student course enrollments 
from transcripts of a national sample of students in 1982 and 
1987 show that course taking in science and mathematics has 
been increasing. The average number of credits earned in 
mathematics increased from 2.4 to 2.98, and the average 
number of credits in science increased from 2.19 to 2.63, 
which is an increase of half a credit in each subject (ETS, 
1989: Kolstad and Thorne, 1989). These increases appear to 
affirm that higher state graduation requirements did produce 
increased study in science and mathematics, since many of 
the states raised graduation requirements from 1983 to 1985 
effective for the class of 1987, 1988, or 1989. 

Studies of State Reforms. Recent research on state reforms 
has analyzed course offerings and student participation in 
relation to state policies. State level studies show that 
increases in course enrollments are related to state policies, 
but the increases vary by course level. Policy Analysis for 
California Education (PACE), a consortium of university 
scholars, conducted a study of change in course enrollments 
related to California policy changes in graduation require- 
ments (Cagampang and Guthrie, 1988). The PACE study 
found that in California the increased requirements for 
graduation produced enrollment increases of 27 percent in 
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science, one percent in math, and 21 percent in foreign 
languages. In the same period, enroUments in vocational 
courses and other electives declined. The Center for Policy 
Research in Education (CPRE), supported by the U.S. 
Department of Education, studied district implementation of 
curriculum reforms in science and muihematics in six states, 
and analyzed student course taking in science and mathemat- 
ics (Clune, 1989). The CPRE study showed that rates of course 
taking increased following refomis, but the largest increases 
were in lower level science and mathematics courses. 

A more in-depth approach to analyzing the relationship of 
state curriculum reforms and the implemented curriculum 
involves identifying the curriculum content or topics that are 
actually taught in schools and classrooms. One method is 
through an **opportunity-to-learn" survey with teachers and 
students, as used in lEA studies (McKnight, et al., 1987). 
With data on students' opportunity-to-leam the curriculum 
topics included in achievement tests, the implemented 
curriculum can be related tr student achievement scores. A 
new study by McDonnell, et al. ( 1 990) recommends augment- 
ing course enrollment data with teacher and student surveys to 
collect data on instructional activities, topic coverage and 
treatment, textbook usage, and other infoniiation. The study also 
recommends use of periodic benchmark data from interviews, 
student transcripts, and course materials that would validate 
more regularly reported coursework indicatoi's. 

Another method of analyzing curriculum content in 
science and mathematics is being tested in a study, **Refonn 
Up Close,'' supported by the National Science Foundation. 
The Center for Policy Research in Education is currently 
conducting a detailed study of changes in science and 
mathematics course taking and curriculum content in a 
sample of schools and classrooms in six states. Teacher logs 
are being used to collect data on curriculum topics and 
teaching methods used in a sample of classrooms. CCSSO is 
working with a task force of .state specialists and education 
researchers to plan and pilot test state level indicators of 
curriculum content in science and math. 

This report presents state level data on two types of 
indicators of instructional time and student participation in 
science and mathematics curricula: (a) .secondary course 
enrollments in science and math, and (b) elementary class 
time spent on science and math. The course enrollment data 
were reported by states for the 1 989-90 school year. The data 
on elementary class time were collected from teachers in the 
1988 Schools and Staffing Survey of NCES. The statistics in 
this report give a one year snapshot of the indicators. As the 
indicators system provides periodic data on these indicators, 
CCSSO will be able to analyze trends in instructional time 
and participation In science and math. 

Science And Mathematics Course Enrollments 

CCSSO collected state total enrollments for all science 
and mathematics course taking in grades 7-12. The data 
categories are ba.sed on a coui-se level hierarchy for science 



and math, e.g., basic, regular, advanced courses, as well as 
important subject differences, e.g., biology, chemistry, phys- 
ics, ana general math, algebra, geometry. Tables 1 and 2 
display state-by-state data on course taking in selected 
gatekeeping courses in high school. 

High School Mathematics Course Taking. Table 1 shows 
the proportion of public high school students that are 
estimated to take mathematics at three levels by the time they 
graduate: algebra 1 (formal mathematics level 1), algebra 2 
(level 3), and calculus (level 5). For purposes of state-by-state 
comparisons, the CCSSO course enrollment reporting plan 
divided all the high school mathematics courses into three 
categories, (review, informal, and formal mathematics), and 
each category has from one to five levels for classifying 
courses. The most frequently reported course under formal 
mathematics level 1 is algebra 1; the most common course 
under level 3 is algebra 2. Categorization of courses by levels 
allows comparison of mathematics enrollments among states 
using a standard taxonomy, and it incorporates the trend in 
mathematics education toward integrated courses (CCSSO, 
1989b, see Appendix D). 

From 1982 to 1987, the percentage of high school 
graduates that took algebra 1 increased from 65 percent to 
77 percent, algebra 2 enrollments increased from 35 to 46 
percent, and calculus enrollments increased from 4.7 to 6.1 
percent, according to data from national representative 
samples of graduates (Wcstat, 1988; Kolstad & Thome, 
1989). Algebra 1 (formal mathematics level 1) is a gatekeeper 
course for students who wish to complete a "formal mathe- 
matics" sequence in high school. The enrollment in algebra 
2 (level 3) measures the proportion of students that reach the 
third level of formal mathematics. Calculus (level 5) is a 
gatekeeper course i ; «»udents intending to major in science 
or mathematics in college. 

The national totals and estimated state percentages in 
Table 1 are based on the population of public high school 
students in each state. ^ 



^^^^^^^^ at Tlirte Levels 

. Algebra! v'-^^ '"v- ■ 81% 

Calcttltts 9 

The state percentages for algebra 1 vary from over 95 
percent (Lx)uisiana, New Mexico) to 52 percent (Hawaii). State 



*Each stale percentage is a statistical estimate of course taking of high 
school students by the time they graduate, based on the total course 
enrollment in grades 9-12 in Fall 1989 (see Appendix Table A'5) divided 
by the number of students in a grade cohort during four years of high school . 
The denominator estimates were computed from the state's 1989 student 
membership per grade (NCES* Common Core of Data) multiplied by a 
regional average for science/math course-taking at each grade level from 
the NCES 1987 National Transcript Study (Wcstat, 1988). See Appendix C 
for further explanation. 
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Tible 1 






ESTIMATED PROPORTION OF PUBLIC SCHOOL STUDENTS TAKING SELECTED MATHEMATICS 




COURSES BY GRADUATION 






ALGEBRA 1 


ALGEBRA 2 


CALCULUS 




(Forn''^* Math Level \) 


(Formal Math Level 3) 


(Formal Math Level 5) 


AL "^AMA 
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ARK AN^A^ 


88 
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5 
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92 


44 
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CONNECTICUT 


74 


61 


14 


DELAWARE 


n 


43 
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PI ORinA 


78 


42 


9 


GEORGIA 








HA^VAII 


52 


33 


4 


ID \HO 


95+ 


64 
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77 


39 


9 


r IDIANA 


60 


45 
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IOWA 




50 
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9 


KANSAS 




47 


9 


KENTUCKY 


81 


54 


u 


1 nillSlANA 


95+ 


64 


4 


MAINE 


84 


64 




MARYLAND 


94 


51 


13 


MASSACHUSETTS 
















MINNESOTA 


90 


55 


12 


MISSISSIPPI 


85 


58 


3 


MISSOURI 




JO 


8 


MONTANA 


i^ 


65 


6 


KTCDD A CI/ A 

NcdRASKA 


75 


54 


D 


NFVAHA 


90 


32 


5 


N*^W HAMPSHIRE 








NEW JERSEY 






*~— 


NEW MEXICO 


95+ 


47 


8 


NEW YOKlv 


69 


46 


1 ^ 


NORTH TARni INA 


67 


51 


8 


NORTH HAKOTA 


95 


64 




OHIO 


OU 


•r / 


8 


OKLAHOMA 


95+ 


60 


8 


OREGON 








PFNNSVI VANfA 


88 


57 


16 
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SOUTH CAROLINA 


69 


55 


7 


SOUTH DAKOTA 






— 


TENNESSEE 


'9 


54 


4 


TPYA^ 
I IjA/\o 


82 


54 




UTAH 


82 


63 


n 


VERMONT 








VIRGINIA 


81 


55 


II 


WASHINGTON 








WilST VIRGINIA 


73 


42 


2 


WISCONSIN 


79 


3^ 


9 


WYOMING 


73 


2y 


8 


U.S. IXDTAL 


81^ 


49% 


9% 



Note: Each state proportion is a statistical estimate of course taking of high school students by the time tlwy graduate based on the total course enrollment 
in grades 9- 1 2 in Fall 1 989 (See Appendix Table A-5) divided by the estimated number of studentn in a grade cohort during four years of high 
school. The statistical estimating method is irr.pi\Ki.<>e: above 95 percent course taking rate, (see Appendix C for further explanation) 

Algebra 1 percentages include grade 8. 

— Data not available 

U.S. TotalsProportion of all high school students e^timaicd to take each course, including imputation for non-reporting states. 
Source: State Departments of Education, Data on Public Schools, Fall 1989; N. Carolina and Wisconsin, Fall 1988 
Council of Chief State School Offic ers. State Education Assessment . k nter, Washington, DC, 1 990 
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Figure 2 

Estimated Proportion of Public High School Students 

Taking Algebra 2 



MONTANA 
MAINE 
NORTH DAKOTA 
IDAHO 

LOUISIANA 

UTAH 
CONNECTICUT 
OKLAHOMA 
MISSISSIPPI 
MISSOURI 
PENNSYLVANIA 
VIRGINIA 
SOUTH CAROLINA 
MINNESOTA 
NEBRASKA 
TEXAS 
TENNESSEE 
KENTUCKY 
NORTH CAROLINA 
MARYLAND 
IOWA 
ARKANSAS 
KANSAS 
OHIO 
NEW MEXICO 
NEW YORK 
ALABAMA 
INDIANA 
CALIFORNIA 
DELAWARE 
WEST VIRGINIA 
FLORIDA 
DIST OF COLUMBIA 
ILLINOIS 
WISCONSIN 





HAWAII ftf^^^|:|^iiS#Pl#Pi#^ 
NEVADA ^^^iljjjjg^ 



WYOMING 



4- 



0% 



10% 



20% 



30% 



40% 



50% 



60% 



70% 



Percent of students taking algebra 2 by graduation (38 States) 

U.S. Total = 49% 




Source: State Departments of Education. Data on Public Schtnils. Fall 1989 

Council of Chief State School Officers. Slate Eiducation Assessment Center. Washington. DC, 1990 
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j)ercentages for algebra 2 vary from 65 percent (Montana) to 
33 i>ercent (Hawaii), and for calculus from 17 percent 
(Delaware) to 3 percent (D.C., Mississippi, North Dakota). 

The wide variation in state percentages for algebra 1 and 
2 can be attributed to a number of factors, including 
differences in state requirements for graduation and differ- 
ences in state curriculum organization and emphasis. For 
example, Hawaii has 52 percent of students taking algebra 
1, but almost all students take a review or informal mathe- 
mati^^s course during high school (see Appendix liable A-4). 
The high proportion of students taking algebra 1 in Louisiana 
can be attributed to a state policy requiring that algebra 1 be 
passed for high school graduation.*^ 

Algebra 2 (formal mathematics level 3) is a gatekeeper 
course for students pursuing more advanced study in science 
and mathematics in high school and college. The state 
proportions of graduates taking algebra 2 (formal mathemat- 
ics level 2) are rank-ordered in a histogram in Figure 2. 

Comparing the 1989 state data on mathematics course 
taking with the 1987 national transcript results, 24 of the 38 
reporting states have higher proportions taking algebra 1 than 
the national average in 1987 (77%). In algebra 2, 25 states 
are above the 1987 national average (46%), and in calculus, 
22 states are above the 1987 national average (6.1%). The 
slate-by-state data confirm the findings from the 1982 and 
1987 transcript studies showing increasing enrollments in 
mathematics in the 1980s. 

High School Science Course Taking. 1 he CCSSO data 
reporting on science included four course levels in biology, 
chemistry, physics, and earth science: basic/appiied, general, 
second year/advanced, and advanced placement. Course 
enrollments were al.so collected for physical science and 
general science (see Appendix D for course categories). 
Table 2 shows national and state-by-state statistlcr^ on the 
estimated proportion of public high school students that take ^ 
three key science courses by the time they graduate. Biology 
is the course taken by most high school students, chemistry 
is a gatekeeper for continuing study in science fields, and 
physics enrollments indicate the proportion of students 
completing a high school science curriculum. The percent- 
ages taking first year courses shown in Table 2 include 
enrollments in general and basic, or applied, courses. The 
national state totals and percentages are based on the 
population of public high school students in each state. 



^It sfiould be reiterated that state differences in course taking are a 
measure of the rciat jve level of participation in the mathematics and science 
curriculum and not a measure of slate differences in curriculum content. 
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These results for science are consistent with findings from 
national transcript studies that rates of course taking in- 
creased in 1980s as state requirements increased. Transcript 
data from national samples of graduates showed that the 
percent taking biology increased from 75 percent in 1982 to 
90 percent in 1987» chemistry increased from 31 percent to 
45 percent, and physics increased from 14 percent to 20 
percent (Kolstad & Thome, 1989). 

In 17 states the proportion of situdents taking first year 
biology is over 95 percent. In many states, the change to a 
graduation requirement of two course credits in science 
means that the typical student takes an introductory (9th 
grade) course in earth science, general science, or physical 
science, and the second course is first year biology. In a few 
states, such as Mississippi, biology is generally the first 
science course that is taken in high school. In sum, a first yeai' 
biology course has become common to the curriculum of 
almost all high school students. 

In many states, students take a basic biology course to 
meet their science requirement. The first year biology 
percentages include enrollments in general biology courses 
as well as basic biology courses. Twenty-one states reported 
separate course taking totals for these two categories (see 
Appendix Table A-9), and the state median was 18 percent 
of first year biology enrollments in basic biology courses. 

Figure 3 shows a histogram of state percentages of 
graduates taking first year chemistry. The range of state 
enrollments in chemistry is from 62 percent (Connecticut) to 
33 percent (Arkansas, Nevada, New Mexico). Eighteen of 
38 reporting states had higher rates of enrollment than the 
national percentage taking chemistry in 1987 (45%). In first 
year physics, the state percentages vary from 36 percent 
(Connecticut) to 1 1 percent (Tennessee). Only 14 reporting 
states had rates of physics enrollments th.U are higher than 
the 1987 national rate (20%). 

State data on course enrollments in all high school math, 
science, and computer science courses reported to CCSSO 
are listed in Appendix Tables A-1 through A-9. 

High School Course Enrollments by Grade. Another way 
of analyzing secondary course enrollments in science and 
mathematics is to c nsider the grade levels at which students 
take courses. High school students planning to enter college 
study in fields of science or mathematics generally begin a 
sequence of courses in eighth or ninth grade. States, districts, 
or schools can examine the enrollment patterns of students 
in science and mathematics by grade to determine the point 
at which most students are taking courses. Regularly reported 
enrollment data can be used to track change in the proportion 
of students taking gatekeeper courses early in the secondary 
grades. 

CCSSO requested that states report course enrollments by 
student grade if the data were available. Seven states had the 
data available and reported grade-by-grade data for Fall 
1989. Table 3 shows the enrollment percentages by grade for 
two courses taken by a majority of high school students: first 
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ESTIMATED PROPORTION OF PUBLIC HIGH SCHOOL STUDENTS TAKING SELECTED SCIENCE 




COURSES UY GRADUATION 






BIOLOGY 


CHEMISTRY 


PHYSICS 


STATE 


Lst Year 


1st Yeitf 


1st Year 


ALABAMA 


95+% 


38% 


21% 


ALASKA 


— 


— 




ARIZONA 


— 


— 
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ARKANSAS 
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33 


13 


CALIFORNIA 


91 


33 


16 


COLOR A IX) 


— 


— 
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62 


36 


DELAWARE 


95+ 


48 


19 


DC 


75 


46 


13 
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44 


19 
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— 
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HAWAII 


88 


40 


21 


IDAHO 


80 


26 


15 


ILLINOIS 
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40 


20 


INDIANA 
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19 


IOWA 
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27 
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45 


17 


KENTUCKY 
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14 
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95+ 


48 


24 


NEBRASKA 


95+ 


46 


21 


NEVADA 


65 


33 


13 


NEW HAMPSHIRE 


— 


— 


— 


NEW JERSEY 


— 


— 




NEW MEXICO 


95+ 


33 


15 


NEW YORK 


95+ 


56 


28 


NORTH CAROLINA 


95+ 


47 


15 


NORTH DAKOTA 


95+ 


54 


24 


OHIO 


95+ 


49 


20 


OKI AHOMA 


93 


37 


10 


OREGON 


— 


— 




PENNSYLVANIA 


95+ 


56 


29 


RHODE ISLAND 


— 


— 


— 


SOUTH CAROLINA 

xJ\J\J All /« iXVy A-< 11 « 


95+ 


51 


16 




— 


— . 




TENNESSEE 


88 


42 


1 1 


TEXAS 


95 4- 


40 


12 


UTAH 


80 


37 


20 


VERMONT 








VIRGINIA 


95+ 


57 


23 


WASHINGTON 








WEST VIRGINIA 


95+ 


40 


11 


WISCONSIN 


95+ 


51 


25 


WYOMING 


86 


36 


16 


U.S. TOTAL 


95+% 


45% 


20% 



Note: Each stale proportion is a statistical estimate of course taking of high school students by the time they graduate based on the total course enrollment 
in grades 9- 1 2 in Fall 1989 (See Apperdix Table A-6) divided by the estimated number of students in a grade cohort during four years of high 
school. The statistical estimating method is imprecise above 95 percent course taking rate, (see Appendix C for further explanation) 

— Data not available 

U.S. Total=Proportion of all high school students estimated to take each course, including imputation for non-reporting states. 
Source: State Departments of Education, Data on Public Schools, Fall 1989; N. Carolina and Wisconsin, Fall 1988 
Council of Chief State School Officers, State Education Assessment Center* Washington, DC, 1990 



Figure 3 

Estimated Proportion of Public High School Students 
Taking First Year Chemistry 
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U.S. Total = 45% 



Source. Statu Departments of Education, Data on Public Schools, Fall 1989 

Council of Chief State School Officers, State Fiducation As.scssnicnl Center, Washington, DC, 1990 
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Table 3 








PERCENT OF STl I>ENTS IN EACH GRADE TAKING ALGEBRA 1 AND FIRST YEAR BIOLOGY 






(October 1989) 










ALGEBRA I (Fonnal Math Level 1} 








Percent of Grade 8 Percent of Grade 9 


Percent of Grade 10 


Percent of Grade 1 \ 


Percent of Grade 12 Estimated Percent by 
Graduation (Table 1) 


ALABAMA 


7% 44% 






1% 


70% 

92 

74 

78 

52 

95 

79 

Estimated Percent by 


CALIFORNIA 


1 3 4^ 




4 


2 


CC VNECTICUT 


t e *(\ 




s 

*} 




FLORIDA 


11 26 


24 


1 "5 
1^ 


7 


HAWAII 


6 16 


10 


1 1 
1 1 


5 


NORTH DAKOTA 


— 70 


Ifl 




2 


WISCONSIN 




25 

BIOLOGY. First Year 


12 


4 




Percent of Grade 9 


Percent of Grade 10 


Percent of Grade 1 1 


Percent of Grade 1 2 Graduation (Table 2) 


ALABAMA 


25% 


70% 


6% 


2% 


95+% 
91 
95+ 
95+ 


CALIFORNIA 


12 


65 


8 


4 


CONNECTICUT 


20 


65 


8 


5 


FLORIDA 


23 


68 


6 


3 


HAWAII 


18 


59 


10 


3 


88 

95+ 

95+ 


NORTH DAKOTA 


2 


95 


5 


\ 


WISCONSIN 


19 


68 


7 


3 


— Data not available. 












Source: State Departments of Education. Data on Public Schools, Fall 1989; Wisconsin, Fall 1988. 






Council of Chief State School Officers. State Education Assessment Center. Washington, DC. 1990. 







year biology and algebra 1 (formal mathematics level l).The 
state data show that most students take first year biology in 
grade 10 — at least 64 percent in the seven states. Students 
that expect to take a science-sequence of first year biology, 
chemistry, physics, and an advanced/second-year course in 
one field would take biology in ninth grade» In five states 
more than 20 percent of students take biology in grade 9. 
Biology enrollments in grades 1 1 and 12 vary from three to 
eight percent. 

A majority of students take algebra 1 in grade 9. and there 
is wide variation among the seven states, with three states 
over 70 percent, two over 50 percent, and Hawaii and Florida 
at 32 and 39 percent, respectively. Hawaii and Florida have 
high rates of enrollment in review and informal mathematics 
(e.g,, general mathematics and pre-algebra) (Appendix Table 
A-4), and these rates may be related to the low rates for 
algebra 1 in grade 9. States with high ninth grade algebra 
enrollments tend to have more students taking upper level 
mathematics courses. Connecticut has 70 percent of ninth 
grade students taking algebra 1 and high proportions of high 
school students taking algebra 2 (61%) and calculus (14%) 
(from Table 1 ). North Dakota has 75 percent of ninth grade 
students taking algebra K and 64 percent taking algebra 2. 
and 3 percent taking calculus. Alabama has 74 percent taking 
algebra I in ninth grade, but only an average proportion of 
students taking upper level mathematics (46 percent in 
algebra 2, 6 percent in calculus). 

Algebra and Accelerated Mathematics in Grade 8. To 
complete a five course college preparatory mathematics 
sequence ending in calculus by high school graduation, 
*5tudents generally need to take algebra 1 in eighth grade. The 
level of mathematics being taught in eighth grade is of 



particular interest because Uie Second International Mathe- 
matics Study showed that the proportion of U.S. students 
being taught algebra in eighth grade was a major contributor 
to low U.S. achievement scores in mathematics (McKnight, 
1987). The state-by-state indicators system included state 
reported data on mathematics and science course enrollments 
in grades 7 and 8, with mathematics reported in three 
categories: regular mathematics, accelerated mathematics, 
and algebra 1 . Table 4 lists the percentages of students taking 
algebra 1 and accelerated mathematics in grade 8. Acceler- 
ated mathematics is defined as a pre-algebra course that 
includes instruction in some algebra topics (McKnight, 1 987; 
CCSSO, 1989b). 

The data show that state enrollments in algebra 1 in grade 
8 vary from 24 percent (Maryland) to 3 percent (Arkansas). 
Several states with more students taking algebra 1 in grade 
8 (e.g., Connecticut, Delaware, and Maryland) have higher 
proportions of high school students taking upper level 
mathematics courses (see Table 1 ). Results from the Second 
International Mathematics Study showed that 13 percent of 
U.S. eighth grade students were enrolled in algebra 1 or a 
higher level course (Travers. et al, 1986). The state data are 
not sufficiently representative to compute a national total. 
Hbwever, among 21 states, 11 percent of eighth grade 
students were taking algebra 1 in 1989. 

State enrollments in accelerated mathematics in grade 8 
vary from 27 percent (Nebraska) to one percent (Louisiana), 
and the median state has 1 1 percent enrolled. 

States showing totals for only accelerated mathematics, 
and not algebra 1, such as D.C., Kansas, Nebraska, New 
York, and North Carolina combined data on eighth grade 
algebra 1 and acceleiatti mathematics under one category 
(accelerated mathematics). 
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Table 4 






PERCENT OF STUDENTS IN GRADE 8 TAKING ACCELERATED MATHEMATICS AND ALGEBRA 1 




(October 1989, Public Schools) 






Total Students ! 


ACCELBJIATED 


ALGEBRA I 


ACCELERATED MATH OR 


STATE 


Grade 8 


Grade 8 Math 


Grade 8 


ALGEBRA I 


ALABAMA 


54 912 


5% 


7% 


12% 


ALASKA 


7,572 








ARIZONA 


42 i72 







3% 


ARKANSAS 


32.353 




3% 


CALIFORNIA 


330.967 


3% 


13% 


16% 


COLORADO 











CONNECTICUT 


31.127 


19% 


16% 


DELAWARE 


61934 


9% 


20% 


29% 
23% 


DIST Or COLUMBIA 


5.119 


23% 




FLORIDA 


127.763 


15% 


11% 


26% 


GEORGIA 










HAWAII 


11.177 


.3% 


6% 


6% 


IDAHO 


16.187 


11% 


12% 


23% 




122,583 


1% 


7% 


8% 




70.229 


«^ 






IOWA 


J J. It.* 








KANSAS 


30.189 


16% 


— 


16% 


KENTUCKY 


46.242 




11% 


11% 


t ni ficiANi A 

Ltd U 1 o 1 /\fN /\ 


54.975 


1% 


5% 


6% 


Hit A IVIC 
IVIAliNt 


14^917 




— 




MARYLAND 


46.629 




24% 




MASSACHUSETTS 


58,141 








MICHIGAN 


106.260 




— 




MINNESOTA 


51.830 




6% 


6% 
7% 


IVllooloolrrl 


36,019 





7% 


MISSOURI 


CO 


z 


10% 




MONTANA 


10,917 






27% 


NEBRASKA 


19,116 


27% 


— 


NEVADA 


13.198 


16% 


7% 


23% 


NIPU/ f-l AMPCf-lfPP 


12.058 





— 




NEW JERSEY 








1 O fC 


NEW MEXICO 


19.768 


8% 


8% 


NEW YORK 


171.331 


9% 




9% 


INUK 1 n L./\J\UL,IiN/\ 


79.280 


11% 


— 


11% 


INUK 1 n U/\NU 1 A 


8.504 


13% 


— 


13% 


OHIO 






9% 


fO 


OKLAHOMA 


40.762 




7% 




OREGON 


35.?53 








DCWCVT V/A\IIA 


1 15.963 








Dtfrmc fCT AWn 


9.388 






, 


SOUTH CAROLINA 


45,691 




1 


1 ICE. 


SOUTH DAKOTA 










TENNESSEE 


58.576 


— 


— 




TEXAS 


238.057 








UTAH 


32.563 






— 


VERMONT 


6.746 








VIRGINIA 


70,040 








WASHINGTON 


56.617 






— 


WEST VIRGINIA 


25.292 


12% 


8% 


20% 


WISCONSIN 


51.757 


7% 




7% 


WYOMING 


6.959 




20% 


20% 


MEDIAN 




11% 


8% 


13% 


TOTAL (28 Males) 


1 r 


11% 


14% 


Toial^Suin of students taking ihe course in reporting stales; Median=Median state percentage taking course. 




Nutes: States not reporting Algebra I for Grade 8 generally include Algebra I under Accelerated Math for slate data collection. Percentages based on state 


course enrollment data; math taught in self-contained classrooms not included. 






— Data not available. 










Source: State Departments of Education. Data on Public Schools. Fail 1 989; N.Caroiina and Wisconsm, Fall 1 988 




Council of Chief State School Officers. State Education Assessment Center. Washington. DC. 1990 
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Tlie enrollnieni rate of eighth grade students taking either 
algebra 1 or accelerated mathematics is shown in the far right 
column in Table 4. The state percentages for eighth grade 
algebra I or accelerated mathematics vary from 34 percent 
(Connecticut) to three percent (Arkansas). Among the l!H 
states reporting eighth grade data, a total of 13 percent of 
students are taking an algebra or accelerated mathematics 
course. Since this total is based on only 28 states and does not 
include enmllments for several large states, such its Pennsylva- 
nia and Texas, the 13 percent statistic should be considered 
preliminary until more complete data are available. 

In 1988, the National Education Longitudinal Study 
(NELS) sun'eyed a nationally representative sample of 
eighth grade students and their teachers, and 29 percent of 
the students reported ''attending an algebra or advanced 
mathematics class'' (Horn and Hafner, 1990).-^ A question in 
NELS asked about topic coverage in math, and the results 
showed that ihe content of teaching in algebra and ad- 
vanced/accelerated classes differed markedly from general 
and remedial classes by offering much greater intensity of 
instniction in algebra and problem solving. 

State-by-state data on course taking in grades 7 and 8 in 
science and mathematics aie listed in Appendix Tables A- 10 
and A-ll. 

Enrollments in Advanced Courses. State data on student 
enrollments in advanced mathematics and science courses 
provide an indicator of the proportion of students preparing 
for college majors in scientific fields. The data in Table 1 
showed state enrollments in calculus, and Table 2 showed 
enrollments in first year chemistry and physics. Another 
available indicator is the proportion of students taking 
advanced placement (AP) mathematics and science courses 
and other advanced or second yeai* science courses. Since 
advanced placement courses use a standard curriculum, state 
enrollment figures provide a comparable measure of ad- 
vanced instruction in a course. 

Table 5 shows state-by-state data on enrollments in 
advanced placement and second year other advanced 
courses. The total enrollments across 36 states, expressed as 
a percent of 12th grade students, are: 



Percent otVS, 12(h Grtide Students Taking 
Advftiioed Courses 




Advanced 


Second Year/ 




Placement 


Other Advanced 


Calculus 


2% 


7% 


Biology 


2 


16 


Chemistry 


1 


3 


Riysics 


.5 


1 


Barth Science 




4 



•'This is a different measure than the state indicator which is based on 
school- and tcachcr-reporied enrollments in courses de.signated as aUebra 
and accelerated mathematics. 
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Only 20 of the 35 reporting states separately collected data 
on advanced placement courses. The other states collect data 
on one advanced category, e.g., advan^ ed biology. Thus, AP 
enrollments could not be analyzed in i5 states. The CCSSO 
course category taxonomy defined other advanced in science 
as a course tliat has a prerequisite of a first year course in the 
field.^ 

In Table 5, Alabama reports three percent taking AP 
calculus. This percentage means that 1,300 of over 43,000 
12th graders took AP calculus. States witli high enrollments 
in AP calculus are Connecticut, Maryland, New York, South 
Carolina, and Virginia. The 1987 transcript study of a 
national sample of graduates showed that three percent of 
graduates took AP calculus. 

Idaho, Kansas, Nevada, Wisconsin, and Wyoming had 
high enrollments in AP biology. Kentucky reported that three 
percent of students took AP biology, which represents 1 ,200 
of over 40,000 12th graders. Mississippi, Florida, Missouri, 
and Kentucky had enrollments in second year/advanced 
biology which represent over one fourth of 12th graders in 
those states. Mississippi's high percentage (76%) is due to 
students taking first year biology as the first high school 
science course, and the majority taking a second biology 
course to meet the two credit state graduation requirement. 
The 1987 national tran.script study reported that three percent 
of graduates took AP or honors biology. 

Delaware, Indiana, Minnesota, Missouri, Pennsylvania, 
and Wisconsin had high enrollments in AP or advanced 
chemistry (over six percent). The nine percent enrollment in 
Missouri means that 4,700 of 52,000 12lh graders took an 
advanced chemistry course. Delaware, Minnesota, and Wis- 
consin had high enrollments in AP or advanced chemistry 
(over six percent). The nine percent enrollment in Missouri 
means that 4,700 of 52,000 12th graders took an advanced 
chemistry course. Delaware, Minnesota, and Wisconsin had 
high enrollments in AP or advanced physics. The three 
percent enrollment in Minnesota means that 1 ,600 of 53,000 
12th graders took an advanced physics course. The 1987 
national transcript study reported that 3. 1 percent of gradu- 
ates took AP or honors chemistry and 1 .8 percent of graduates 
took AP or honors physics. 

Elementary Class Time on Science and 
Mathematics 

The amount of class time spent on science and mathemat- 
ics in elementary schools was selected as a priority state 
indicator. Many states have an interest in this indicator 
because of the state role in defining cuniculum goals and 
exptxted time in instruction. CCSSO's 1987 survey showed 
that 38 states have cuiriculum frameworks or guidelines in 
science and mathematics, and 26 states recommend or 



^For purposes of comparison across states, state student membership for 
grade 12 was used as the denominator for eomputing percentages, 
understanding that some students lake advanced courses prior to grade 1 2. 
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Tables 

STUDENTS TAKING SECOND YEAR/ADVANCED COURSES 
AS A PERCENT OF STUDENTS IN GRADE 12 (October 1989, Public Schools) 



STATE 


Students 
Grade 12 


CALCULUS 


BIOLOGY 


CHEMISTRY 


PHYSICS 


EARTH 
SCIENCE 


Aril/ Pinpi* 






Other Adv 


Adv PlaCfi. 


Other Adv 


Adv Place 


Other Adv. 


Advanced 






39c 




5% 


14% 


2% 


— 


1% 


— 


.2% 


ALASKA 


6.402 


— 


— 


— 


— 


— 




— 


— 




ARIZONA 


35.618 


— 


— 




— 












ARICANSAS 


28.505 




5% 














~— 


CALIFORNIA 


243,023 




V 'TP 












2% 


3% 


r*oi dn Ann 


Id 700 


— 





— 


— 


— 





— 


— 




CONNECTICUT 


29.186 


5% 


8% 


2% 


14% 


1% 


2% 


1% 


1% 


9% 


DELAWARE 


6.314 


4% 


13% 


2% 


12% 


1% 


6% 


1% 


2% 


2% 


DIST OF COLUMBIA 


3.778 




4% 


49f- 


.7% 


3% 








.4% 


FLORIDA 


96.639 










1% 


0% 


1% 


.3% 


11% 






— 


— 


— 


— 




•***' 




— 




HAWAII 


9.453 




.29(' 


.2% 


5% 


2% 


0% 


.7% 




18% 


IDAHO 


13.149 


3% 




8% 


9% 


— 


.5% 


2% 


.8% 


14% 


ILLINOIS 


1 10.514 


\% 


8% 




14% 




4% 






2% 


INDIANA 


65.063 
















2% 


5% 






— 


9% 


— 


8% 




— 


— 


— 




KANSAS 


26.918 


3% 


6% 




14% 


1% 


2% 


.4% 


.3% 


1% 


KENTUCKY 


40.186 


4% 


2% 


3% 


29% 


1% 


5% 


.6% 


.5% 





LOUISIANA 


41.604 


1% 


1 Of 


1% 




n to 


1 C7 






.5% 


MAINE 


14.552 
























6% 


6% 


5% 


16% 


3% 


2% 


2% 


.4% 


4% 


MASSACHUSETTS 


60,588 


— 


— 


— 


— 


— 


— 


— 


— 




MICHIGAN 


97.713 


— 


— 




— 













MINNESOTA 


53»724 




1 2% 




14% 




0% 






2% 


MISSISSIPPI 


27.851 


Z VP 




1 w 




A<3Pi 






.3% 


1% 


Mrccm IDT 




— 


8% 





38% 




9% 


— 


2% 


9% 


MONTANA 


9.961 


.29^ 


5% 


.5% 


17% 


0% 


3% 


0% 


2% 


3% 


NEBRASKA 


19.099 


— 


6% 


— 


18% 


— 


— 








NEVADA 


1 1 .297 


.5% 


4% 


6% 


2% 


2% 


2% 


.2% 




-. 


NEW HAMPSHIRE 


1 1.131 





















l>lti»% JCl\>CT 




— 


— 


— 


— 


— 


— 


— 


— 




NEW MEXICO 


15.751 


3% 


6% 


— 


11% 


— 


— 


— 


— 


4% 


NEW YORK 


148.836 


9% 


3% 


4% 


5% 


2% 


.6% 


2% 


.1% 


3% 


NORTH CAROLINA 


68.194 




8% 




17% 


■ 


3% 




.3% 


4% 


NORTH DAKOTA 


8.032 








ones. 




AOL 






2% 


ni4in 




— 


8% 


— 


11% 


— 


— 


— 


— 


3% 


OKLAHOMA 


37.728 


— 


8% 


— 


3% 


— 


3% 


— 


.4% 


1% 


OREGON 


30.018 


— 


— 


— 


— 


— 


— 


— 


— 




PENNSYLVANIA 


1 15.400 


47f 


1295- 


— 


15% 


— 


7% 


— 


2% 


4% 


RHODE ISLAND 


8,346 




















SOUTH CAROLINA 


36.621 


5^r 


2^ 


3% 


9% 


1% 


3% 


.2% 


.2% 


.4 'a? 


SOUTH DAKOTA 


8.248 




















TENNESSEE 


5o!851 




4% 


2% 


9% 


.9% 


1% 


.5% 




— 


TEXAS 


192.963 




5% 




12% 




2% 




1% 


10% 


UTAH 


24,971 




















VERMONT 


5.719 




















VIRGINIA 


6:>.501 


6% 


6% 


4% 


12% 


2% 


2% 


.9% 


.7% 


4% 


WASHINGTON 


53.840 




















WEvST VIRGINIA 


22.831 




4% 


1% 


30% 




5% 




.1% 




WISCONSIN 


56,022 






10% 


12% 


5% 


4% 


2% 


2% 


4% 


WYOM»>JG 


6.281 


3% 


5% 


8% 


12% 


1% 


2% 


0% 


.4% 


1% 


TOT* (36 stales) 




2% 


7% 


2% 


16% 


1% 


3% 


.5% 


1% 


4% 



— Data not available. 

Source; Stale Departments of Education. Data on Public Schools. Fall 1989; N.Carolina and Wisconsin. Fall 1988 
Coi«»* Of Chief State School Officers. State Education Assessment Center. Washington. DC. 1990. 
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mandate time to be spent on elementary mathematics and 
science (Blank and Espenshade, 1988b). National statistics 
have been reported for this indicator. The 1985-86 survey of 
a national sample of elementary teachers showed that the 
average teacher in kindergarten through grade three spent 19 
minutes per day on science and 38 minutes on mathematics; 
and the average teacher in grades 4-6 spent 38 minutes on 
science and 49 minutes on mathematics (Weiss, 1987). 

State-by-state data on elementary class time are available 
from the Schools and Staffing Survey of 1988 and the results 
are in Table 6. The Survey was conducted with national- and 
state-representative sample of teachers. Elementary teachers 
were asked how much time was spent per week on four core 
subjects.^ 

The class time spent on science in grades 1-3 varies by 
state from 1.3 hours per week (Rhode Island) to 3.5 hours 
(Texas), and in grades 4-6 from 2.2 hours per week (Utah) 
to 4. 1 hours (New Hampshire). 

The time spent on mathematics/arithmetic in grades 1-3 
varies from 4.2 hours per week (Ohio) to 6,0 hours (D.C.), 
and in grades 4-6 from 4. 1 hours (Ohio) to 5.5 hours (Hawaii, 
Tennessee). 

For purposes of conip;irison, the median amount of elemen- 
tary class time spent on j^ocial studies/hi.story is 2.6 hours per 
week in grades 1-3 and 3.4 hours per week in grades 4-6. Tlie 
median class time spent on English/language arts is 11 .9 hours 
per week in grades 1-3 and 9,5 hours per week in grades 4-6. 



Elementary Science and Mathematics Hours Per Week 
(Median State) 


Science 


Madietnatics 


Grades 1-3 2.3 hours 


4.$iiours 


(27 wins/day) 


(5?tniii$/day} 


Grades 4-6 3.0 hoars 


4,9 hours 


(36niins/day) 


(S9tiiins/day} 



Relationship of State Policies to Course 
Enrollments 

In the 1980s, over 40 slates increased science and 
mathematics course credit requirements for graduation. As 
of 1989, 34 states require two credits of mathematics and 1 3 
require either three mathematics credits or five credits in 
mathematics or science (averagi* 2.5 credits). Thirty-eight 
states require two credits of science, and six require either 
three credits or five credits in mathematics or science 
(average 2.5 credits). The number of credits required in each 
state is provided in Appendix Table A- 1. The state-by-state 
and national analyses of science and mathematics course 
enrollments show that course taking has increased since 
1982, and tn^ results imply that increased course taking is 
related to policy reforms raising graduation requirements. 



• The standard errors for malhcniatics and science hours per week are 
less U-^an 0. 1 hour for all stales. 



But do the states that have higher requirements have higher 
rates of course taking in scienc^-t and mathematics? The state 
indicators can help in addressing this question. 

Clune's (1989) analysis of course taking in six states 
showed that the highest increases in course taking were in 
basic, lower level courses. One interpretation of ihis finding 
is that higher state requirements have the effect of expanding 
the number of lower level courses. The Reform Up Close 
study currently being conducted by the Cenier for Policy 
Research in Education, with support from NSF, is examining 
curriculum than is provided in courses previously offered in 
science and mathematics. Another interpretation of increased 
levels of course taking is that regardless of the level of course 
difficulty students are likely to learn more science and 
mathematics by taking more courses, even if the courses are 
less rigorous (NASSP, 1989; Raizen and Jones, 1985). 

The CCSSO science and mathematics indicators were 
planned to provide analyses of course taking in relation to 
state policies. To conduct the analyses, state policies were 
divided into three categories; (a) states requiring two and a 
half to three Carnegie course credits, (b) states requiring two 
credits, and (c) states requiring one credit or no slate, only 
local, requirements. 

State Policies by Mathematics Course Enrollments. To 

analyze state policies and course taking, high school mathe- 
matics courses were divided into three categories that 
represent significant steps in advancement through the 
mathematics curriculum: (a) review and informal mathemat- 
ics, (b) formal mathematics level 1 (algebra 1), (c) formal 
mathematics levels 2-5 (geometry through calculus). Course 
taking data were aggregated according to these categories. 
(State-by-state enrollments by these categories are shown in 
Appendix Table A-2.) 



High School Mtthematia Eiiix^ 

Review and iiifonnal niati^ 

p!e-al|i*t»Bi) - -^-^ -^^^^^ . . 27% 

Total mathematics em olloient (including 2% other) 84% 



Table 7 shows the results of cross-tabulating state policies 
and state mathematics enrollments. The first column shows 
the total percent of students in grades 9-12 taking niat/te- 
matics. Among the 1 1 states requiring t;;o and a half to three 
credits, tlie n edian state percentage is 9 1 percent. The median 
among 20 states requiring two credits is 8 1 percent, and the 
median among four states with local control is 74 percent. 
The differences between state groups show that states which 
require students to have n*ore credits for graduation have 
more students taking mathematics coui-ses. 







Table 6 






ELEMENTARY CLASS TIME ON MATHEMATICS AND SCIENCE 








(Public Schools) 








MATHEMATICS 


SCIENCE 




Grade 


wi OMC '♦"VI 


vjiBUC 1"J 


VJiaQC 4-0 


STATE 


Hours/Week 


Hours/Week 


Hours/Week 


Hours/Week 


ALABAMA 


A ft 


A ft 




J. 7 


ALASKA 


d 7 


A 7 




J.U 


AD|7nVA 




J.J 


7 7 


1 7 


ARKANSAS 




J.v 


7 A 
i*.4 


J.4 


CALIFORNIA 


4.9 


4.7 


2.5 


2.7 


COLORADO 




A 0 




J. 2 


CONNECTICUT 




J.J 






net AW ADC 


A 7 


d A 
"♦.4 


1 ft 

1 .0 


2.J 


DISTOF COLUMBIA 


vi.U 


d ft 




J.U 


FLORIDA 


4 ' 


4.9 


2.6 


3.2 


GEORGIA 


A t> 


d 0 


ZiD 


1 1 
J.J 


HAWAII 


A < 


J.J 




2.0 




A 7 


A 0 


^.J 


2.9 


ILLINOIS 


A fk 


A ft 




3.3 


INDIANA 


5.7 


4.5 


2.9 


3 7 


IOWA 


A *^ 


^ n 

j.U 




2. / 


KANSAS 


A ft 


A 0 


2.2 


3.1 


IVCIN 1 UCN I 




A 7 


2.7 


J.J 


LOUISIANA 




S A 

J. 4 


J.J 


J.Q 


MAINE 


4.7 


4.7 


2,7 


3.0 


MARYLAND 


J. J 


J.U 


2.U 


2.V 


MASSACHUSETTS 


^ 7 


< A 
J. 4 


1 Q 
1,0 


2.3 


ivi iv^ n 1 vj /\ i> 


A Q 


J.U 


2.7 


2.0 


MINNESOTA 


A A 


A 7 
4. / 


2.4 


2.3 


MISSISSIPPI 


5.2 


6.0 


2.8 


7 A 


MISSOURI 


S 7 


A 0 
4.T 


2. J 


3.0 


MONTANA 


A 1^ 


3.0 


') 1 
2.1 


3.3 


MPRD ACIf A 


A 


A 0 
4.y 


2.2 


3.5 


NEVADA 


A 0 


4.0 


1.9 


3.2 


NEW HAMPSHIRE 


4.6 


5.0 




A 1 


NEW JERSEY 


A A 


J.2 


2.1 


2.4 


NEW MEXICO 


J.J 


J. 4 


2.0 


3.5 




J.U 


4.0 


2.2 


3.0 


NORTH CAROLINA 


Aft 


J.J 




3.8 


NORTH DAKOTA 


4.7 


4.7 


7 


'\ A 

J.H 


OHIO 


A 7 


A 1 

4.1 


2.1 


3.3 


OKLAHOMA 


A 1^ 
•♦.0 


A 1 

4.J 


2.3 


3.1 




J.U 


4./ 


2.2 


3.0 


PENNSYLVANIA 


A T 
4./ 


4.7 


2.1 


2.7 


RHODE ISLAND 


A ft 


A fi 
4.5 


1.3 


2.4 


SOUTH CAROLINA 




S 1 

J.I 


2.4 


J.4 


SOUTH DAKOTA 


S.0 


S.l 


2.7 


3.5 


TENNESSEE 


4.9 


S.S 


2.4 


2.8 


TEXAS 


5.1 


3.1 


3.5 


4.0 


UTAH 


4.9 


S.0 


2.1 


2.2 


VERMONT 


5.2 


4.8 


2.8 


2.9 


VIRGINIA 


5.2 


S.2 


2.4 


3.0 


WASHINGTON 


4.7 


4.S 


1.9 


2.6 


WEST VIRGINIA 


4.7 


4.6 


1.9 


3.0 


WISCONSIN 


4.5 


5.4 


2.4 


2.9 


WYOMING 


4.5 


4.6 


2.7 


3.7 


MEDIAN 


4.8 


4.9 1 


2.3 


3.0 



Source: Schools and Staffing Survey. National Center for Education Statistics, Spring 1988 
Council of Chief State School Officers, State Education Assessment Center. Washington, FX:, 1990 
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Table 7 

STATE GRADUATION REQUIREMENTS BY PERCENT OF STUDENTS 
IN GRADES 9-12 TAKING MATHEMATICS COURSES 
(October 1989, Public Schools) 


Mathematics Carnegie Ci^Us Required by State 


Total Percent Taking 
Mathematics 


Percent Taking Upper Level 
Mathematics 


Percent Taking Review & 
Informal Mathematics 


2.5 to J CREDITS 


ARKANSAS 


90% 


31% 


37% 


CONNECTICUT 


88 


38 


34 


FLORIDA 


93 


29 


46 


KENTUCKY 


88 


35 


34 


LOUISIANA 


85 


43 


13 


MARYLAND 


96 


42 


33 


NEW MEXICO 


96 


30 


38 


PENNSYLVANIA 


83 


46 


14 


SOUTH CAROLINA 


97 


3.. 


45 


TEXAS 


91 


35 


32 


VIRGINIA 


91 


40 


29 




91% 


35% 


34% 


2 CREDITS 





, 




ALABAMA 


73^ 


28% 


28% 


CALIFORNIA 


79 


29 


22 


DELAWARE 


86 


33 


38 


DISTRICT OF COLUMBIA 


75 


30 


28 


HAWAII 


87 


21 


53 


IDAHO 


8! 

CI 1 




1 A 

lO 


ILLINOIS 


70 


33 


16 


INDIANA 


80 


33 


3! 


KANSAS 


80 


32 


28 


MISSISSIPPI 


83 


38 


24 


MISSOURI 


81 


36 


19 


MONTANA 


88 


4! 


23 


NEVADA 


90 


30 


26 


NEW YORK 


^^ 


26 


30 


NORTH CAROLINA 


88 


37 


32 


NORTH DAKOTA 


84 


44 


15 


OH'O 


85 


36 


28 


OKLAHOMA 


78 


34 


19 


TENNESSEE 


74 


28 


24 


WISCONSIN 


84 


n 


34 


MEDIAN 


819^ 


33% 


26% 


m STA TE REQUIREMENTS 


IOWA 

MINNESOTA 

NEBRASKA 

WYOMING 


86% 
74 
78 
73 


43% 
41 
36 
25 


20% 
12 
17 
33 


MEDIAN 


74% 


36% 


17% 


TOTAL (35 states) 


84% 


34% 


27% 


Percent Taking Upper Level Muthematics=Pcrcent of students taking a course in one of the following: Formal Math Levels 2«5 (e.g. geometry, algebra 2, 

trigonometry, calculus); Review 8l Informal=Percent of students taking a course in general math* applied math, or pre-algcbra. 
Total=Sum of students taking the course in reporting states. 

Sources: CCSSO: State Depts. of Education, Data on Public Schools. Fall 1989; N. Carolina and Wisconsin, Fall 1988 
Council of Chief State School Officers* State Education Assessment Center, Washington. DC, 1990 
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The second column shows the percent taking upper level 
mathematics (including geometry, algebra 2, trigonometry, 
calculus). The median of 35 percent for states requiring two 
and a half to three credits is slightly higher than the median 
for states requiring two credits (33%). The percent of students 
taking upper level mathematics in states requiring more 
mathematics credits varies from 29 percent (Florida) to 46 
percent (Pennsylvania), while the variation among states 
requiring two credits is from 21 percent (Hawaii) to 44 
percent (North Dakota). Four of the 1 1 states requiring more 
than two courses have more than 40 percent of students taking 
upper level mathematics (Pennsylvania, Louisiana. Mary- 
land, Virginia), while only two of 20 states requiring two 
credits have more than 40 percent taking upper level 
mathematics (North Dakota, Montana). It should be noted 
that two of the four slates with local control (Iowa, Mmiie- 
sota) also have over 40 percent taking higher level mathe- 
matics. These states did not create state requirements when 
other states were raising state standards in the 1980s. 
Possibly, state policy-makers viewed their rates of course 
taking in mathematics and science to already be high. Figure 
4 provides u histogram showing the rank order of state 
percentages of students taking upper level mathematics. 

The third column in Table 7 shows state differences in 
percent taking review and informal matK i.e., lower level 
mathematics courses. It should be noted that a total of 27 
percent, or over one-fourth of all high school students, were 
taking a review or infonnal mathematics course, i.e., a course 
with curriculum content at the middle school or junior high 
level. (The total for review mathematics is 19 percent, the 
total for informal mathematics is 8 percent, see Appendix 
Table A-4.) 

Among the 1 1 states that require more than two mathe- 
matics credits for graduation, the median is 34 percent of 
students taking lower level mathematics. Among s^tates 
requiring two credits in mathematics, the median is 26 
percent. The 1 0 percent median difference in total mathemat- 
ics enrollments between states requiring more than two 
credits and those requiring two credits can largely be 
attributed to the eight percent average difference in course 
taking in lower level mathematics. 

State Policies and Science Course Enrollments. Science 
course enrollments in grades 9-12 were aggregated in three 
categories that represent significant steps in advancement 
through the science curriculum: (a) introductory science 



Hlgli School Sdence EttfoUnMNdts 












26 










\mism (ittciudes 2%. other) 


72% 
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(earth, physical, general), (b) first year biology, (c) upper 
level science (chemistry, physics, advanced courses). Course 
taking data were aggregated according to these categories. 
(State-by-state enrollments by these categories aie shown in 
Appendi.x Table A-3). 

The results of cross-tabulating state requirements for 
science credits and course enrollments art shown in Table 8. 
The first column shows the total percent of students in grades 
9-12 taking science. Among five states requiring two and a 
half to three science Carnegie credits, the state median is 80 
percent. Among the 23 states requiring two science credits the 
median is 7 1 percent. The median is also 7 1 percent anwng the 
six states with one credit required or no state requirement. These 
results confirm previous studies showing overall higher enroll- 
ment figures in science with higher requirements. 

The second column shows the percent taking upper level 
'^ience. Figure 5 gives a graphic display of variation in the 
state percentages of students taking upper level science 
courses. Among the five states requiring two and a half to three 
credits, the median state had 25 percent of students taking upper 
level science. Among states requiring two credits, the median 
is 21 percent enrolled, and statevS with one ci^t or no state 
requirement enroll a median of 20 percent. Among high 
requirement states, the percent taking upper level science varies 
from 1 1 percent (Arkansas) to 28 percent (Florida), while among 
states requiring two credits the percent varies from 1 3 percent 
(Oklahoma) to 35 percent (Mississippi). There is some evidence 
that higher science iiequirements are related to more upper level 
course taking, although the data are not conclusive because of 
the small number of states with higher science requirements. 

Seven states that reported course taking data award honors 
or advanced diplomas that require a higher number of science 
credits: Alabama, Florida, Indiana, Kentucky, Maryland, 
Missouri, and Texas (see Appendix Table A- 1). There is no 
pattern of higher levels of course taking among these states, 
and data were not reported on the number of students that 
have earned these diplomas. 

The third column gives the percent taking introductory 
science. Almost one-fourth (23%) of high school students 
were taking courses in earth science, physical science, or 
general science, and enrollments in these comprised one- 
third of all science course taking. The five states that require 
two pnd a half to three science credits have a median of 29 
percent of students enrolled in introductory courses. Among 
the states requiring two credits, the median is 25 percent of 
students, and states with one credit or no requirement have 
a median of 22 percent. Thus, the nine percent median 
difference in total science enrollments between states requir- 
ing more than two credits and those requiring two credits can 
be equally attributed to the difference in course taking in 
lower level (introductory) science courses (4%) and the 
difference in upper level course taking (4%). 

Further analyses of course taking in lower level science 
courses are possible with the state science and mathematics 
indicators. The CCSSO course taxonomy and reporting defi- 
nitions include separate categories for basic or applied and 



Figure 4 

Percent of Public School Students in Grades 9-12 Taking 
Upper Level Mathematics Courses in October 1989 
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Peivenl oi students in grades 9-12 taking upper level mathtiiiatics 
Total 05 State.) = M% 

Upper level mathematics includes courses in geometery, algebra 2 trigonometry, and calculus 

Source: State Departments of F.ducation, Datn on Public Schools, F'all 1989 

Council of Chief State School Officers, Slate Education Assessment Center, Washington, DC, 1990 
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Table 8 

STATE GRADUATION REQUIREMENTS BV PERCENT OF STUDENTS 
IN GRADES 9-12 TAKING SCIENCE COURSES 
(October 1989, PubUc Schools) 


Science 

Carnegie Credits Required by State 


Total Percent Taking 
Science 


Percent Taking Upper Level 
Science 


Pcrcenl Taking Intioduclory 
Science 


2.5 TO 3 CREDITS 








ARKANSAS 

FLORIDA 

LOUISIANA 

PENNSYLVANIA 

VIRGINIA 


76% 

87 

80 

85 

76 


11% 

28 

18 

27 

25 


37% 

30 

29 

21 

25 


MEDIAN 


80% 


25% 


29% 


2 CREorrs 








ALABAMA 
CALIFORNIA 
CONNECTICUT 
DELAWARE 

DISTRICT OF COLUMBIA 

HAWAII 

IDAHO 

INDIANA 

KANSAS 

KENTUCKY 

MARYLAND 

MISSISSIPPI 

MISSOURI 

NEVADA 

NEW MEXICO 

NEW YORK 

NORTH CAROLINA 

NORTH DAKOTA 

OKLAHOMA 

SOUTH CAROLINA 

TENNESSEE 

TEXAS 

WISCONSIN 


69% 

63 

81 

78 

«^ 

71 

60 

71 

78 

73 

78 

76 

78 

67 
83 
71 
82 
65 
72 
69 
69 
79 


18% 

15 

30 

21 

16 

20 

17 

24 

21 

23 

28 

35 

27 

1* 

27 
24 
16 
25 
13 
18 
16 
17 
28 


23% 

18 

22 

30 

25 

25 

18 

22 

25 

25 

19 

10 

28 
11 

25 
26 
27 
28 
23 
28 
29 
24 
24 


MEDIAN 


71% 


21% 


25% 


/ CREDiT OR NO STATE REQUIREMENT 








ILLINOIS 
IOWA 

MINNhSOTA 

MONTANA 

NEBRASKA 

OHIO 

WYOMING 


56% 

71 

74 

72 

70 

72 

69 


19% 

23 

23 

24 

16 

20 

18 


15% 

20 

22 

22 

23 

25 

23 


MEDIAN 


71% 


20% 


22% 


TOTAL (35 Slates) 


72% 


21% 


23% 


Percent Taking Upper Level Science^ Percent of students taking a course in one of the following: First year chemistry or physics, advanced/second >ear 
biology, chemistry, physics, or earth science; Introductory Science = Percent of students taking first year earth, physical, or general sciences. 
Total = Sum of students taking the course in reporting states. 

Sources: CCSSO; Slate Depis. of Education, Data on Public Schools, Fall 1989; N. Carolina and Wisconsin, Fall 1988 
Council of Chief Slate School Officers. State Education Assessment Center, Washington, DC, 1990 
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Percent of Ihibiic Schuoi Students in Grades 9.12 Taking 
Upper Level Science Courses in October 1989 
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Table 9 

ENROLLMENTS IN PUBLIC HIGH SCHOOL MATTHEMATICS AT FOUR LEVELS 

BY STUDENT GENDER (October 1989) 



STATE 



ARKANSAS 
CALIFORNIA 
CONNIZCTICUT 
DISTOF COLUMBIA 
HAWAII 

IDAHO 

ILLINOIS 

IOWA 

KANSAS 

MARYLAND 

NEVADA 
PENNSYLVANIA 
SOUTH CAROLINA 
WEST VIRGINL\ 
WISCONSIN 
WYOMING 



MEDIAN 



1 FORMAL MATH 


FORMAL MATH 


FORMAL. MATH 


FORMAL MATH 


I 


Uvcl I 






L^vel 3 






Level 4 






Level 5 




( Aluebra 1 ) 




(Alcebra?) 




(Tri^onomelry) 






(Calculus) 




1 1 \J\dl 




% 


Total 


% 


% 


Total 


% 








% 


; Level 1 




Oirls 


Level 3 


BoyR 


VJli la 


Level 4 


Boys 


Girls 


Level 5 


Boys 


Girls 


-t * •■ 

26.997 


49% 


51% 


14.458 


46% 


54% 


6. lot) 










46% 


276.017 


50 


50 


133.024 


49 


51 


59,124 


c t 

5 1 


/111 




no 


44 


19.068 


49 


51 


17.689 


49 


51 






40 


J.Vj / 


SI 


49 






51 


1 862 


41 


59 


805 


38 


AT 


1 \^ 


Afy 
•»u 




\ 5.188 


45 


55 


3.423 


45 


55 


1.773 


48 




/o 






j 13.095 


47 


53 


8.868 


53 


47 


1.924 


52 


4o 


7fiC 






i 90.426 


50 


50 


45.133 


50 


50 


32.603 


52 


48 


9.945 


57 


43 


31.409 


50 


50 


20.354 


48 


52 


10.181 


53 


47 


3,180 


57 


43 


j 19.559 


50 


50 


13.095 


48 


52 


6.513 


53 


47 


2.403 


54 


46 


; 34.908 


50 


50 


22.843 


45 


55 


18,806 


48 


52 


5.532 


53 


47 


1 10.648 


50 


50 


3.866 


48 


.•'2 


1.883 


56 


44 


524 


65 


.*J 


I 111.102 


50 


50 


67,244 


49 


51 


63,464 


50 


50 


18.463 


54 


46 


27.508 


49 


51 


22.132 


47 


53 


10,163 


48 


52 


2.430 


53 


47 


16.130 


48 


52 


9.894 


45 


55 


4,960 


50 


50 


905 


55 


45 


46.662 


50 


50 


20.338 


49 


51 


14,154 


54 


46 


5.232 


55 


45 


: 26.917 


53 


47 


1.918 


48 


52 


1.631 


53 


47 


338 


61 


39 


1 

1 


50% 


50% 




48% 


52% 




52% 


48% 




55% 


45% 



Source: Stale Depanments of Education. Data on Public Schools. Fall 1989: Wisconsin. Fall 1988 
Council of Chief State School Officers. State Education Assessment Center, Washington. DC. 1990 



general first year courses in biology, chemistry, and physics.^ 
This distinction, which is included in many of the state data 
codes, allows tracking of the level of courses students take 
within these tliree fields. The data reported in Appendix Table 
A-9 show that enrollments in basic biology are a substantial 
portion of course taking in first year biology in some states 
(Hawaii, 43%, Connecticut and Delaware. 41%, California, 
32%), and the median is 18 percent of course enrollments in 
firet year biology. The median state percent of first year 
cheinistry enrollments in basic or applied chemistry courses is 
six percent, and the median for first year physics is three percent. 

Science and Mathematics Course Enrollments by 
Student Gender 

The national averages on high school course taking in 
science and mathematics in the 1987 transcript study 
( Kolstad and Thome, 1989) showed that differences in course 
taking between boys and girls decreased from 1982 to 1987. 
Sixteen states reported course enrollment data by gender, and 
the data show that differences still exist at the upper level 
science and mathematics courses. Table 9 shows results for 
mathematics. In each state, the enrollment rate of boys and 
girls is the same at formal mathematics level 1 (algebra 1). 
There are slightly more girls taking algebra 2 in 14 of the 16 



*'gcnerar* first year course in biology, chemistry, and physics is the 
traditional first year course in these fields, typically a broad survey course 
that introduces the field to students but also is aimed at students planning to 
pursue further study in science An "applied" or "basic" course emphasizes 
central principles, concepts, and applications, and typically is aimed at 
Mudcnts who arc not planning furtlier study in science. 



States. At levels 4 and 5 (trigonometry and calculus) the 
pattern among states is higher rates among boys. From 3 to 
13 percent more boys than girls are enrolled in calculus in 
15 states, with D.C. being the exception to the pattern. The 
findings show that the gender gap exists at the most advanced 
mathematics classes as of Fall 1989. 

In 5c/V«cf, Table 10 shows that across the 16 states, course 
taking in first year biology is the same for boys and girls. 
From 1 to 7 percent more girls took first year chemistry in 
13 states. First year physics has more boys enrolled in all 16 
states, with differences varying from three to 13 percent. The 
advanced courses show a mixed pattern, with more girls 
enrolled in advanced biology in all states, and more boys 
enrolled in advanced physics in all states. Eleven states had 
more boys enrolled in advanced chemistr>\ and three had 
more girls enrolled. 

Results from the 1986 National Assessment of Educa- 
tional Progress (NAEP) showed that boys have higher scores 
than girls on the earth science, chemistry, and physics 
portions of the test, but scores for boys and girls are 
approximately equal on the biology portion (MuUis, et al., 
1988). On the NAEP in mathematics, boys consistently 
perform better on more complex mathematical procedures 
than girls (Dossey, et al., 1988). Given these findings from 
student achievement tests, it is important to continue to track 
course enrollments for girls and boys in mathematics and 
science courses as a possible source of differences in student 
learning. The 1989-90 state indicators show that gender 
differences in course taking appear to be diirdnishing at the 
end of the 1980s. The availability of trend data at the state 
level through the state science and mathematics indicators 
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Table 10 

ENROLLMENTS IN PUBLIC HIGH SCHOOL BIOLOGY, CHEMISTRY, AND PHYSICS 

BY STUDENT GENDER (October 1989) 
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will be important for analyzing gender diffLMcnces particu- 
larly to determine if some states are able to continue to clo.se 
the gender gap. 

INDICATORS OF TEACHER SUPPLY, DEMAND, 
AND QUALITY 

The CCSSO Project placed a high priority on state 
indicators of teacher supply, demand, and quality in science 
and mathematics. There is evidence of the need for better 
indicators. In the early 198()s severe shortages of qualified 
science and mathematics teachers were predicted. Current 
data show that there are shortages in specific science fields 
in many slates and districts and general shortages of qualified 
science and mathematics teachers in a few states mid in many 
urban and rural school districts. This report provides data on 
several indicators of the supply and demand for teachers and 
qualifications of cuireni science and mathematics teachers. 
Policymakei^^ and educators have a need for additional indica- 
tors focusing on the quality of initial teacher education and the 
quality of continuing professional development of teachers. 

Issues in Teacher Quality and Shortages. One of the 
central objectives of national and state education policy 
reforms in the 198()s was improving the quality of teacliers. 
National commission reports of the 1980s (National Science 
Board. 1983; Carnegie Forum on Education and the Hcon- 
omy, 1986) highlighted the problems of underqualified 
teachers in science and mathematics classrooms and impend- 
ing teacher shortages, particularly if greater emphasis is 
placed on instruction in these .subjects, in 1984. the National 
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Science Teachers Association (NSTA) estimated that M) 
percent of all secondary science and mathematics teachers 
were "completely unqualified or severely underqualifie 
(based on NSTA standards) to teach these subjects (John.ston 
and Aldridge). hi the early 198()s, science and mathematics 
teachers were leaving teaching at a much higher rate than the 
number of new college graduates entering teaching (Aldiich, 
1983). Daiiing-Haniniond's (1984) review of national data 
identified four reasons for concern about the quality of 
science and mathematics teachers: (a) the number of teachers 
teaching out-of-field, (b) the low number of new entering 
science and mathematics teachers, (c) the high numbers of 
science and mathematics teachers reaching retirement age, 
and (d) a high proportion of science and mathematics teachers 
leaving teaching before retirement age. 

State and National Policies. Policy initiatives at state and 
national levels helped to address shortages and teacher 
preparation. Federal funding created new programs for 
improving the knowledge and skills of teachers in science 
and mathematics after 1983. The Kducation for Economic 
Security Act of 1984 (now the Dwight D. Eisenhower 
Program to Improve Science and Mathematics Education) 
provided funds to higher education institutions, states, and 
local school districts to upgrade the knowledge and skills of 
science and mathematics teachers. The National Science 
Foundation has expanded programs to enhance teachers' 
knowledge and skills in their teaching fields. 

Many .states devi.sed policies to increase the supply of 
teachers in science and mathematics. States are interested in 
better indicators in order to a.ssess these policies. States 
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aicroascd Mie pay scale of leaclicMs lo retain and aliracl 
teachers and provided loans for students entering training in 
shortage rields. States also raised requiretnents for teacher 
certitlcition in science and mathematics at elementary and 
secondary levels (Kdiication Commission of the States, I9S7; 
Blank and Kspenshade, 19885). Some .states passed alterna- 
tive *;ertification policies intended to attract non-certified 
college graduat*:: into teaching (CCSSO, l^Sya). Many 
states instituted uuuidatory teacher assessments toensure that 
new teachers (and, in two states all teachers) had a minimum 
level of verbal ability, knowledge of their teaching field, and 
knowledge of education in general (CCSSO. 1989a). 

At the national level, teacher shortciges are currently not as 
bigh as predicted in the e;uiy 1980s for several reasons. A 
Significant portion of recent new hii'es are froii. :he reserve pool 
i)f teachers who left teaching and are now returning (NRC, 
1 990). hi addition, ilie attrition rate of teachers has not increased 
since 1 982. llie rate was four percent for public scli0i)l t^^*- «ers 
as of the 1987-88 Schools and StatTing Suiv^y (Rolii...on, 
1990), Finally, the number of new colkge graduates in science 
and mathematics education increased in the 1980s (Lauritzen, 
1990). 

Improviftg Indicators of Teachers. There is a need for 
bett M- national i'nd state statistics on the supply, demand, and 
quality of scienc and mathematics teachers in order to 
identify problem areas and to better assess the quality of 
current teachers (NRC, 1987, 1990). Better data are needed 
on shortages in specific teaching fields. Wei.ss conducted a 
follow-up survey with .secondary science and mathematics 
teachers originally surveyed in 1 985-86 and found that about 
85 percent wore still in teaching in 1988, which is an annual 
attrition rate of 5 percent ( 1 989). However, teacher shortages 
are a problem in specific fields such as the physical .sciences, 
physics i»nd chemistry teachers are harder to hii'^ than 
teachers in any other field (Weiss, 1987), and attrition ratc.^ 
are higher for teachers in the.se fields (Mumancet al., 1988). 

The national educational goal for improving science and 
mathematics learning has a key objective of increasing the 
number of well qualified teachers (National Coventors 
Association, 1990). and data are needed to track progress on 
this objective. Regularly reported stati.stics on the quality of 
preparation of science and mathematics teachers are also 
needed at national and state levels (National Research 
Council, 1990). Analyses of the preparation of a national 
sample of teachers in 1985-86 showed that many teachers 
did not meet the standards of the science and mathematics 
education associations (Weiss, 1989; National Science 
Board, 1989). In addition, unequal distribution of the available 
qualified teachers by .socio-economic characteristics of students 
atul .sch(x>ls pixxluces differential access to opportunities for 
study in science and mathematics (Oakes, 1990a). 

The CCSSO Science and Mathematics Indicators Project 
gave high priority to developing three types of indicators of 
teacher quality: (a) teacher supply imd demand, (b) equity in 
the teaching force, and (c) teacher preparation. Another 



priority area for state itidicators of science and mathematics 
is sch(H)l conditions wlu:ii affect teaching and learning. 

The CCSSO plan for state-by-staie indicators of science 
and mathematics is based on cross-sectional data which can 
be compared by state and tracked over time. Some desirable 
indicators of teacher nuality that require more complex data 
or qualitative measurement are not reported, indicators such 
as teacher knowledge and skills and teaching practices in the 
classroom. CCSSO would prefer to analyze teacher quality 
state-by state with these measures if the data were available. 
Possible indicators for which data are available, sueh as 
degree level and jears of experience, were not included 
because they do not significantly add to the analysis of 
teacher quality in science and mathematics. 

To obtain comparable state data on the prio; ity indicators 
of teachers, two sources of data were used. Stages reported 
data on teachers through the CCSSO reporting system 
designed by the Science and Mathematics Indicators Project. 
Second, CCSSO condueted state-by-state analy.ses of the 
Schools and Staffing Survey of NCES. 

Indicators of Current Teacher Supply 

States reported data on the total number of teachers 
assigned to reach science, mathematics, and computer 
science in grades 9-12 as of October 1, 1989. The state 
teacher numbers are univei^se counts based on daty collected 
through state information systems. The CCSSO state data 
reporting plan requested the number of teachers with primary 
and secondai'y assignments in each of eight subjects. The 
operation. d definition of primary assignment is a teacher 
assigned tvi on. .subject for 509^ or more of teaching periods; 
and secondary assignment is a teacher assigned to one subject 
less than 5Wc of teaching periods. 

Primary vs. secondary assignments of teachers. Figure 6 
shows the median state percentage of teachers in each of five 



Figure 6 
Primary Assignment of Teachers 
of Matltematics and Science 
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subjects thai luive their primary assignniciu in these subjects. 
The state data show that mathematics has the higliesi 
proportion of teachers with their primary assignment in 
mathematics. Ahiiost half of chemistry teachers have their 
primary assignment in another subject, and three-fourths ol 
physics teacliers have their piimary assignment in another 
subject. For example, in many schools, physics is taught by 
a teacher v/ith primary assignment in chemistry or earth 
science. 

Appendix Tables B-l to B-4 provide state-by-state data 
on assignments for mathematics, six science fields, and 
computer science. Tables B-l, B-2, and B-3 also show the 
total number of high school teachers in five subjects. In the 
U.S., as of 198y-90 there were 1II,()0() mathematics 
teachers, 46.()()() biology teachers, 21,(MK) chemistry teach- 
ers. l.'^,70() physics teachers, and I3,3(K) emih science 
teachers. Table B-5 reports slaie-by-siate figurej^ for the total 
number of high .sclu)ol .science teachers in all fields (i.e.. 
teacher hcadciiunts) based on a state representative .sample 
of teachers in the 1988 Schools and Staffing Survey. The 50 
.state total is 1()2,(XH) science teachers. 

States vary in the proportion of teachers with primary 
assignments in .science and mathematics. For example, 
teachers of mathematics in Connecticut (95 ^/r primary 
assignment) and Illinois (96%) lue almost all teaching 
mathematics as their primary assignment, while California 
(68%) and Utah (69%) have about one-third of teachers of 
mathematics who have their primary assignment in another 
subject.^ Higher numbers of teachers with secondary assign- 
ments are probably due to population growth (such as in 
California) as well as mcreases in state course requirements. 



Stales with more small, rural districts, such as Arkansas. 
OkUilioma, and North Dakota have fewer teachers with 
primary assignments in any of the science fields, and states 
with a greater proportion i)f urban and suburban districts, 
such as Connecticut, New York, and Pennsylvania, have 
more teachei-s with primary asslgmiienis in the science fi»Mds. 

Age of science and mathematics teachers. Althoug . the 
state science ami mathematics indicators do not inUude 
detailed projections of teacher supply and demand, tlu age 
distributions of current science and mathematics tea' hers 
provide useful information on possible shortage fielJs as 
teachers near retirement age. Figure 7 shows summary 
statistics from ihestateaggregatedata on teacher assignments 
by teacher age. Illustrated are the proportion of teachers i^ged 
50 and over and under age 30 in the 36 reporting states. (The 
proportion of teachers aged 30-49 is not shown; it is the 
difference from 100%). The proportion of teachers over aj'e 
50 varies from 19 percent of mathematics teachers to 23 
percent of physics teachers. The proportion under .30 varies 
from 13 percent in mathematics and chemistry to 12 percent 
in biology and 1 1 percent in physics. 

The age distributions of mathematics and science teachers 
vary widely by state in all f -ids. Figure 8 illustrates the state 
differences for mathematics teachers. (Appendix Table B-6 
gives complete state siala.) The percentage of mathematics 
teachers over age 50 varies from 29 percent in Minnesota to 
10 percent in Kentucky, as compared ti» 10 percent under 30 
in Minnesota and 19 percent under 30 in Kentucky. In 
chemistry, the percentage over 50 varies from 45 percent in 
Minnesota to 10 percent in i^evada, as compa-ed to nine 



Figure 7 
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Under Age 30 and Over A^e 50 (36 States) 
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Figure 8 

Percent of Mathematics Teachers Age 50 and Over 
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percent under 30 in Minnesota and 13 percet' undiM* 30 in 
Nevada. 

The age distribution for mathematics and scit nee teachers 
can be compared with the age statistics tor all high school 
teachers. A total of 2 1 percent of all high school teachers are 
over 50. and 10 percent are under 30 (sec Appendix Table 
B- 10 for state data). Only the fields of chemistry and physics 
have higher percentages of teachers over 50 than the average 
for high school teachers. There are slightly higher percent- 
ages of teachers under 30 in mathematics and science than 
the average for high school teachers. 

One way of analyzing the teacher age statistics by state is 
to note that states which have had flat or declining popula 
tions. particularly northeastern and midwestern states, have 
higherproportionsofolderscience and mathematics teachers 
(e.g.. Connecticut, Delaware. Illinois. Iowa. Minnesota. New 
York. Rhode Island, and Wisconsin). Many of the teachers 
over 50 in the.se states were hired in the l%Os when school 
enrollments were increasing. These states may experience a 
shortage 4>f teachers in a few years as this group of teachers 
reaches retirement age. 

Indicators of Equity in the Teaching Force 

States reported data on two indicators of equity among 
cuirent teachers in science and mathematics: gender and 
race/ethnicity. The distribution of science and mathematics 
teachers by gender and race/ethnicity provides a basis in- 
states and the nation to compare the characteristics of the 
cunent teaching force with goals of improving the lUatch 
between students and teachers in terms of gender and 
race/ethnic characteri.siics. 

Weiss' (1987) analysis of national data on teacher char- 
acteristics showed that minority science and mathematics 
teachers and female science teachers are va.sily under 
represmted considering the student population in our 



schools, and stale level data uie needed on teachers in these 
groups. An indicator of equity of teacher quality addresses 
the issue of distribution of opportunities in science and 
mathematics education. There ajv two related aspects of the 
issue. Oakes' {I9y()a) analysis of science and mathematics 
teachers by school characteristics shows that students in 
schools with students from predominantly low socioeco- 
nomic status backgrounds have fewer opportunities to be 
taught by highly qualified teachers. Second, the rale of 
participation of minority and female students in science and 
mathematics is related to the characteristics of their teachers 
(Oakes. IWOb). 

Gender of Si iefice and Mathematics Teachers, In 1985- 
86, approximately 48 percent of high school mathematics 
teachers were female and .^6 percent of science teachers were 
female (Weiss, 1989). Mgure 9 provides summary statistics 
on the gender of science and mathematics teachers in four 
fields as of 1989-90 based on state data. 

The percentage of female teachers differs by subject: 4.S 
percent in mathematics. 37 percent in biology. .^4 percent in 
chemistry, and 22 percent in physics. By comparison. 50 
percent of all high .school teachers are female ^id 30 percent 
are male (based on the sum of state data, see Appendix Tabic 
B-10). 

State-by-stale statistics on the gender of mathematics and 
science teachers show that the distributions vary widely (see 
Appendix Table B-7). In mathematics. th\> percent of female 
teachers varies from 21 percent in Minnesota to 66 percent 
in Virginia. The data show that region is associated with the 
gender distribution of .science and mathematics teachers (and 
high school teachers in general). Thirteen states have more 
female than male mathematics teachers, and eight ot these 
states are in the Southeast. Six states have more female 
mathematics teachers than female high school teachers in 
general : Alabama. Kentucky, Mississippi, New Jersey, North 
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Figure 10 

Percent of Biology Teachers That Are Female 
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i Table 11 I 

! MINORli V TKACHKRS IN MATHEMATICS AND SCIENCE BY MINORITY S l UDENTS IN STATE \ 





! Pcaeiii Minority '. 




Percent Minority Teacliers ^Q- 1 2) 




.ST ATI i 


Students (K- 12) ■ 
♦ 


Muth 


Biology 

t — ■■ 




diemisiry 


; All Hiph 


Maine 












; .3^< 


Km a 


6 


.4 


0 




I 


1 


klatu) 


7* 




I 




0 


; 


MoiUtUiu 


7* 


1 


1 




0 




1 t«..ii 
Utah 


7 


* 


2 




1 




Ninth Dakoiu 


ft 




1 




1 




KciuuckN 


10 




3 




1 


4 


Indiiina 


14 


.1 








i 


Kan Nils 






2 




i\ 




UU. .1^. K 1.... t 






I 




5 


6 


Wisconsin 


14 




2 




1 




Ohio 


Ih 


3 


5 




2 


6 


IVnnsvhania 


1 •? 

1 / 


2 
,1 






1 




Xtichi^aii 


2"^ 


7 






1 


s 


iSc\aua 




g 


7 




3 


10 


Co'orado 


24 


5 








7 


ConncLiKul 


:4 


3 


3 






5 


At Kansas 




10 


10 




u 


l(J 


Oklahoma 


J* 


c 


5 




4 


n 


Virginia 




1 \ 


14 




10 


1 s 


I )c lavs arc 


y\ 


s 


4 




0 


1 I 


North Cart)lina 




14 






j 1 


16 


New Jcrsc) 


34 


10 






s 


10 


Arizona 


36 




5 






!0 


lllini)is 


34 


II 


12 




7 


12 


A la ham a 


» 


1 M 
1 o 


ly 




17 


21 


Mar> land 




, 7 


\t 








Smith (*arohna 


42 


22 


21 




17 


20 


Texas 


511 


IS 


17 




1 I 


1^ 


Missi.v\ippi 


51 


26 


30 




:v 


31 


C'ahtomia 


53 


IS 


1ft 




i: 


IS 


New Mexico 


5« 


2tl 


1') 




1^ 


25 


Hawaii 


77 


71 


ftl 




67 


?S 

■ * ■ • 


TOTAL ( 3.^ Nlales) 


32'/f 


IK'r 











■ Percent minority teachers - sum »)t tiair mm-whiie eategones public school teachers tnmi Appendix l ahlcs li-S, \\^^. 
; Mimirily teachers rejxmed under Biology tor Colorado, Ari/nna, Maryland = All science tu Ids. 

• Sources: (teachers) Slate Pepartmems ol Hducation. I'all 1 W); isludents) NCHS Coimnon Core ol Data. Public Schciol Universe, l-all 1*^8*^; (*) I'SDH 

Office for Civ il Rights, State Summanes of FVK^^'l*?^^ l^ii^ii- ^^^^^ 
: Council of Chief Slate School Oftlcers. State JvdjLicanon Asscssmenij:'enlcr. Washington. l^^.J^^^^- 



Carolina, South Carolina, and Virginia. In biology, the 
fKMccniage of female teachers varies from 13 percent in Iowa 
to 63 percent in Alabama. Figure 10 displays a histogram of 
the percent of female biology teachers by state. States in the 
southeast have more female biology teachers than other 
regions, and states in the midwest have the lowest proportion 
of female biology teachers. Chemistry and physics have 
fewer female teachers in .iiost states, but five states ha^'C more 
female than male chemistry teachers (all but Hawaii are in 
the Southeast). No stale has a majority of physics teachers 
that aie female. The proportion of female physics teachers 
varies from 10 percent (Michigan, Minnesota, Utah) to 4^ 
percent (Alabama). 

Race/Ethnicity of Science and Mathematics Teachers. 
The second indicator of equity in the science and mathemat- 
ics teaching force is the race/ethnicity of cuireni teachers. 
The I985-S6 national sample survey showed that approxi- 
mately cij^ht percent of high school mathematics teachers 



and 10 percent of science teachers were frcm racial/ethnic 
minority groups (Weiss, 1989). Nationally, 30 percent of 
elementary and .secondary students are minorities, and 70 
percent are while (NCES, 1989). 

As of the 1989-90 school year, stale data on the 
race/elhnicily of .science and mathematics teachers (grades 
9-12) show the following percentages of minority and \vhiie 
teachers (based on 33 reporting states). 



Percent of Minority and White Teachers 
hi Mathematics and Science 




Minority White 


Mathematics 


1 1% 89% 


Biology 


10 90 


Chemistry 


7 93 


Physics 


5 95 
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The slates with the highest proportions of minority 
teachers, in science and mathematics as well as among all 
high school teachers, are in the Southeast and Hawaii. There 
is relatively little variation among mathematics, biology, and 
chemistry in the percent of minority teachers, although 
chemistry has slightly fewer minorities in most states. The 
state data show that except for Hawaii no state has represen- 
tation ofniinority teachers which is similar to the racial/ethnic 
background of students. 

By comparison, the statistics for all high school teachers 
show 11 percent minority and 89 percent white. State-by- 
state race.'ethnicity data ai'e in Appendix Tables B-8, B-9, 
and B- 10. 

The proportion of minority high school science and 
mathematics teachers in each state can be compared with the 
proportion of minority students. Table 1 1 provides state-by- 
state statistics for these comparisons in three teaching fields: 
mathematics, biology, and chemistry. Among the 33 states 
that reported teacher race/ethnicity by field and student 
race/ethnicity, only eleven states had over 10 percent 
minority teachers in any of the three fields. Of the 20 states 
with more than 20 percent minority students, only five states 
have even half as many minority teachers in mathematics, 
biology, or chemistry as the proportion of minority students 
(Virginia, Alabama, South Carolina, Mississippi, Hawaii). 

Inoicators of Teacher Preparation in Subject Area 

Two state indicators of teacher preparation are analyzed: 
( 1 ) the proportion of science and mathematics teachers who 
are notstatecertifiedinassignedteachingfields, i.e., teaching 
out-of-field, and (2) the proportion of science and mathemat- 
ics teachers who have a college major in their teaching field. 
State collected data on teacher assignments by certification 
status as of October 1, 1989 were reported to CCSSO. A 
major advantage of using state data on teacher assignments 
and certificatii n is that the uata can be computed from state 
administrative records and computerized data files, thereby 
alleviating the need for special surveys of teachers that 
require teachers' self-report of certification status. Since 
certification standards for each teaching field differ by state, 
it is important to consider state-by-state differences in state 
certification standards. For example, a mathematics teacher 
with 24 mathematics credits would qualify for certification 
in Illinois but would be considered out-of-field in Wisconsin 
which requires 34 credits (see Appendix Table B-ll). 
Statistics on college majors of science and mathematics 
teachers were produced from analyses of the NCES Schools 
and Staffing Survey data collected in Spring 1988. 

The subject area preparation of teachers in science and 
mathematics has been found to be a valid, useful measure of 
teacher quality in these subjects. From their research review, 
Shavelson, McDonnell, and Oakes (1989) maintained that 
teacher quality, i.e., the knowledge and skills of the teacher, 
is an important predictor of teaching quality, and that the 
teacher's academic knowledge and subject area preparation 



is related to student learning in certain subjects, pai'iculariy 
science and mathematics. The National Reseaich Council's 
recent recommendations on needed statistics of precollege 
science and mathematics teachers includes measures of the 
amount of preparation in the field of assignment (1990). 

Teacher certification for a specific teaching assignment is 
a policy relevant indicator of the degree to which teachers in 
a subject area meet basic state requireinents for knowledge 
and preparation. The determination of teacher shortage 
depends on having a definition of a qualified teacher. 
Definitions of shoitage vary from simply the number of 
vacancies, (i.e., classrooms for which no teacher was hired), 
to the number of classes taught by a teacher who has not 
majored in the field of assignment, to the number of teachers 
that perceive themselves to be less than well-qualified. Slate 
certification by teaching assignment provides a common 
definition of qualifications to determine current teacher 
shortages in a state. (Other variables such as student-teacher 
ratio and teaching vacancies must also be measured to 
determine overall demand for teachers in a subject area.) 

Knowing whether or not a teacher is certified for the 
courses he/she is teaching does not provide a good measure 
of teaching quality or even a sufficient measure of a given 
teachers's preparation in the subject area (Murnane and 
Raizen, 1988). However, the proportion of teachers who are 
teaching out-of-field is a useful policy indicator because it i.> 
a quantifiable measure of the proportion of teacliers in a 
district or state that do not meet basic qualifications (Shavel- 
son, et al., 1989). Certification has often been u.sed as a 
working definition of qualified to analyze current teacher 
shortages in science, mathematics, and other subjects (Dar- 
ling-Hammond and Hudson, 1989: Oakes, 199()a). A report 
of the California Commission on the Teaching Profession 
(1985) found that certification is a useful measure of teacher 
qualifications when analyzing the percent of non-certified 
teachers in schools with a high proportion of at-risk students 
as compared to those with few at-risk students. 

The Holmes Group ( 1986) recommendations for improv- 
ing the quality of teachers focused on increasing the subject 
area preparation in teacher education and requiring a masters 
degree for certification. Some states now require a major in 
a liberal arts field to obtain teacher certification. The 
proportion of teachers in science and mathematics who hold 
college major in their field of teaching provides an indicator 
of preparation that sets a higher standard than the indicator 
based on state certification. 

Teacher certification and college major are u.sed as 
indicators of teacher quality in tliis report. As other state-by- 
state indicators of quality become available, such as teacher 
knowledge and skills or teacher instructional practices, they 
will be incoiporated into the state indicators sy.stem. 

Teacher Certification by Assignment Thirty states re- 
ported results of cross-tabulating state data on teacher 
assignments by teacher certification status. Figure 1 1 shows 
that the percent of teachers assigned to teach a subject for 
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Figure 11 
Percent of Mathematics and Science 
Teachers Assigned Out*of-Field 
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which they arc not ccriiticd (oul-of-field) is nine percent in 
mathematics, eight percent in biology and chemistry, and 1 2 
percent in physics. These statistics include teachers with 
primary and secondary assignments. The 30 states repre- 
sented in these totals include tour large stales. Calitornia. 
New York, Illinois, and Pennsylvania, but they do not include 
Florida and Texas (which are expected to report the data in 
the next reporting cycle). 

The 1985-86 national survey of science and mathematics 
teachers produced data on teachers' certification status. The 
results showed that 84 percent of mathematics teachers in 
grades 10-1 2 and 62 percent in grades 7-9 were slate certified 
in mathematics; and in science, 89 percent of teachers in 
grades 10-12 and 73 percent of teachers in grades 7-9 were 
state certified in a field of science (Weiss, 1987). 

Stale-by-state percentages of teachers oui-of-field, disag- 
gregated by primary and secondary assignments, arc shown 
in Appendix Tables 1 2 through B- 1 5. The data show that 
states vary widely on the leaching out-of-field indicator. 
Figures 1 2 and 1 3 pro vide histograms of the state percentages 
of mathematics and physics teachers that are assigned 
out-of-field. The total percent oui-of-field in mathematics 
varies from 52 percent in South Dakota and 31 percent in 
Colorado to zero percent in Connecticut and North Dakota, 
with the median stale at four percent. In biology, the 
percentage out-of-field varies from 34 percent in Arkansas 
to 7.eri) percent in several states, with the median state at three 
peivcni Hii of-field. In chemistry, the median state has five 
percent on ^f-field and in physics the median state has 10 
percent oi\\ oi field. States with more than 15 percent of 
teachers out-of-field in chemistry and physics are Arkansas. 
California, Illinois. Mississippi, and South Dakota; and 
Alabama. Delaware, and New York have more than 15 
percent out of field in physics. The data show that some ot 
the states with substantial numbers of science and mathemat- 
ics teachers out-of- field have many small, rural districts (and 
thus many small high schools), .such as South Dakota, lllinoi.s. 
and Mississippi. States experiencing population growth such 
as California have high demand for teachers and have more 
teachers out-of-iield. 
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National statistics on the percent of teachers oiit-of-field 
show that less than five percent of teachers with primary 
assignments in science and mathematics are out-of-field 
(Bobbitt and McMillen. 1990). Hie state-by-staio data on 
ceitification status by teachei's with primary and .secondary 
a.ssignments (Appendix Tables B-14, B- 15) reveal that in many 
states a significimt proportion of chemistry and physics teaching 
is done by teachers with a .secondaiy a.ssignment in these 
subjects (a total of 40 percent of chemistry teachers and 61 
percent of physics teachei's). The data also show that teachers 
with secondary assignments in chemistry and physics are less 
likely tobeccitifiedtoteach in the secondaiy field. For example, 
nine percent of .secondary assignment physics teachers ai'e 
out-of-field vs. three |)ercent of primary assignment teachers. 

In comparing the proportion of teachers out-of-field by 
state it is important to consider differences among states in 
requirements for teacher ceitification. States vary widely in 
requirements such a.s the number of academic course credits 
and supervi.sed field experience. Appendix Table B-1 1 lists 
the requirements in each state by teaching field. In an earlier 
report on the state science and mathematics indicators 
(Blank, 1990), the number of college course credits required 
for certification was analyzed by the percentage of teachers 
in each state teaching out-of-field. The results showed that 
states with fewer required cour.se credits tended to have fewer 
teachers out-of-fieki but there were numerous exceptions. 
The number of districts and .schools per state and population 
trends appeared to be more significant factors in .state 
differences in the proportion of science and mathematics 
teachers teaching out-of-field. 

Two-thirds of the stales certify science teachers through 
broad field certification as well as in specific fields of 
biology, chemistry, physics, etc. States reported teaching 
assignments by ceitification according to broad field vs. 
specific field certif \ition, and the totals show that over a 
third of science teachers in 30 reporting states have broad 
field certification. (See Appendix Tables B-1 3, B-14, B-1 5 
for state figures.) 



Percent of Mathematics and Science Teachers with 
Specific vs. Broad'Fidd Certlflcatlfm 


Certified 




Certified Broad Field 


Assigned 


Specific Field Science 


Out-of-Field 


Mathejnatics 81% — 


9% 


Biology 61 31% 


8 


Chemistry 57 45 


8 


Physics 50 38 


12 



Individual states may be able to increase the number of 
certified science teachers in more clas.srooms with a broad 
field policy However, as a group, states with broad field 
science certification do not currently have lower percentages 
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Figure 12 

Percent of Mathematics Teachers Assigned Out-of-Field 
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Council of Chief State School Officers. State Education Assessment Center, Wiushington. DC. 1990 
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Figure 13 

Percent of Physics Teachers Assigned Out-of-Field 
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of science lein.hers out-of-fiekl than states with only specific 
field science certification (Blank, 1990). 

College Majors of Teachers. The siaie-by-state data on 
science and niatheniatics teachers with college majors in 
these fields are fmm the Schools and wStaffing Survey (S ASS). 
State-representative samples of elementary and secondary 
teachers in public schools were surveyed in Spring 1 988. The 
analyses were conducted by CCSSO. I'rom the SASS data. 
Table 1 2 lists the proportion of high school mathematics and 
science teachers in each state who reported having a college 
major in these fields.^ 

The results show that for the nation 42 |)ercent of public high 
scluH)l teachers of matlieniatics have a college major in 
mathematics, while 47 percent of teachers with tlieir primary 
assignment in mathematics have a college mathematics major. 
In science, 34 percent of public high school science teachers 
have a major in a science field, while 66 percent of teachers with 
their primaiy assignment in a science subject have a college 
major in a science field. Tlie stale percenUiges of mathematics 
majors among all teachers of mathematics varies from 20 
percent ( Louisiana) to 62 percent (Kentucky ) and the percentage 
of science majors among all teachers of science vary from ^ 1 
percent (Louisiana) to 73 percent (Minnesota, Missouri). 
Among teachers with theirpriinary assignment in mathemat- 
ics, the stale percentage with a mathematics major varies 
from 24 percent (Louisia» a) to 69 percent (Kentucky), ar.'i 
among teachers with their primary assignment in science, the 
state percentage with a science major varies from 30 percent 
(Arkansas)to 86 f)crcent (Missouri). (For the U.S., 63 percent 
of mathematics teachers majored in mathematics or mathe- 
matics education and 64 percent of science teachers majored 
in science or science education. See Appendix Table B-16 
for state percentages.) 

The college majors of science and mathematics teachci s 
have been analyzed in earlier studies. The 19H5-86 national 
sample survey (Weiss, 1987) showed that 40 percent of 
mathematics teachers in grades 10-12 had a college major 
in mathematics and 24 percent of grade 7-9 mathematics 
teachers had majored in mathematics. In science, 60 percent 
of grade 10-- 12 science teachers majored in a science field 
and 49 percent of grade 7-9 science teachers had a science 
major. Highty-four percent of secondary science teachers 
majored in either a field of science or science education and 
25 percent of mathematics teachers majored in either 
mathematics r^rmailieinaticseducadon. Oakes( 1990a) analyzeti 
the same data by cliuracteristics of schools and found that 
inner-city schools and schools witli more disadvantagai and 
minority students have fewer teachers wiili college majors in their 
teaching field. A nationiU survey of physics teachers (Neuchutz 
luid Covall, 1 988) found that 26 percent have a college degtw in 
physics and on\y one percent weie uained in a field other than 

'^Thc. standard errors for niatheniatics teachers with majors vary from 2.0^"c 
(Idaho) lo S.X7f (Pennsylvania). The standard error tor the U.S. total is 1 .47r . 
The standard errors tor science teachers with majors vmy tnmi 4 0<;r 
(Wyoming) to \l).yA (Kentucky). The standard error tor U.S. Mali s \A^y<, 



science or mathematics. According to this survey, one-third 
of physics teachers were assigned lo physics for the first time 
or only occasionally taught physics. 

INDiCATORS OF SCHOOL CONDITIONS 

The conditions in schools affect teaching and learning in 
science and mathematics. School conditions are also impor- 
tant in understanding the needs, or demands, for teachers in 
science and mathematics. One kind of indicator of school 
conditions is resources ibr science and mathematics teaching. 
National studies have examined access to laboratory equip- 
ment and facilities and quality of instructional materials and 
textbooks (Weiss, 1987;Oakes 199()a), and use of computers, 
calculators, and laboratories in instruction (Mullis, et al.. 
1988). This repon includes two indicators of school condi- 
tions related to the allocation of teachers to classes in science 
and mathematics. Two state indicators are analyzed: (a) the 
average class size for high school science and mathematics, 
and (b) the number of high schools that have teachers 
assigned in each teaching field. The average for mathematics 
teachers in grades 10-12 was 21 students per class, while the 
average for science teachers in grades 1(K1 2 was 22 students 
perclass. These indicators are particuhirly useful in analyzing 
the demand for science and mathematics teachers. 

Average Class Size. Data fmm the NCES Schools and 
Staffing Survey provided stalc-by-state statistics on the average 
class size by teaching field. The average is based on teacher 
self-reports of the number of students they have enrolled in each 
class period. Table 13 shows state-by-stale averages for class 
size in high school math, science, and English for teachers that 
have primary iissignments in these fields.^ Average class si/^ 
for English is used as a comparison statistic because most high 
school students are enmlled in English classes. 



Average High School Ckim Size (Median State) 

Mathematics 21 studkunts per class 

Science 22 students per class 

English 22 students per class 



The state medians for average class size indicate little 
difference among the three subjects. There is variation among 
stales in average class size for each subject. California has 
an average of 29 students per mathematics class, while North 
Dakota has an average of 14 students per mathematics class. 
In science, Michigan has 28 students per class, while South 
Dakota has 15 students perclass. The average class size for 
all mathematics and science classes at the state level does 
not reveal possible differences in class size between lower 
level courses(possibly larger classes) and upper level courses 

'*Thc siandard errors fur class si/.c \\\ niathcniaiics vary- troni (Icxun) 
U) 2.f) (New Mexico). The staridard errors lor science class si/.e vary troni .5 
((tenriiia) lo US (Mississippi). 
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Table 12 








PERCENTAGE OF MATHEMATICS AND SCIENCE TEACHERS 






WITH COLLEGE MAJOR IN FIELD 






(Grades 9-12, Public Schools) 




— . - 


. Primary Assigntnenl Malh 


All leachcTsof Math 


Primary Assignment Science 


All Teachers of .Science 


STATF 


'iT \v/Majoi m (Viatn 


*/r w/ividijor in (viain 
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Noie:^ with majors in mathematics aiid seienec does not include mathematics and science education, (sec Tabic B- 16) 




Source: Schools and Siaffmg Survey. Public Schotil Tc;\chers Naliotial Center for Education Siaiisiics, Spring 1 988 




Council ot Chief State Schiwl Officers. State Education Assessment Center. Washin)jion. DC. 1990 
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Table 13 

AVlCRA(;ii: CLASS SIZE IN MATHKMATICS AND SCIENCE 
(Public High Schools) 



STATL 

ALABAMA 

ALASKA 

ARIZONA 

ARKANSAS 

CALIFORNIA 

COLORADO 

coNNHcncur 

DELAWARE 

DIST OFCmUMBlA 

FLORIDA 

CiHORCiIA 

HAWAII 

IDAHO 

ILLINOIS 

INDIANA 

IOWA 
KANSAS 
KHNTLCKV 
j LOUISIANA 
MAINE 

MARYLAND 
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MICHIGAN 
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MISSOURI 
MONTANA 
NEBRASKA 
NEVADA 
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NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 
NORTH DAKOTA 



] OHIO 

i OKLAHOMA 
j OREGON 
I PENNSYLVANIA 
j RHODE ISLAND 

" SOUTH CAROLINA 

SOUTH DAKOTA 

TENNESSEE 
i TEXAS 
I UTAH 

j VI-RMONl 
1 VIRGINIA 

WASHiN(iTON 
; WEST VIRGINIA 

WISCONSIN 
I WYOMING 

j MEDIAN 

i N<nc: Class si/cs reported by teachers with primary aNNigninents in subjects, 
i — loo tew cases lor a reliable esiiniate. 

j Source; Schools and Staffing Survey (SASS). Public Selun^l Teachers NCES. Spring 1988 

I Council ot C:.iet Stale School Ottkers. State Wucation Assessment Center. Washington. DC. 1^0 
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(possibly smaller classes). This degree of specificity could 
not be obtained with the sample survey data at the state level. 
(The data are available in SASS for such analyses at the 
national level.) 

National figures for class size in science and mathematics 
were reported from the 1985-86 national survey of teachers. 
At that time, the average for mathematics teachers in grades 
10-12 was 2 1 students per class, while the average for science 
teachers in grades 10-12 was 22 students per cla.ss. 

Number of Teachen and Schools Per State. The number 
of science and mathematics teachers in each teaching field 
can be compared with the number of high .schools in a state 
to determine the proportion of schools that iue able to offer 
science and mathematics courses in each field. National 
surveys have analyzed the proportion of schools that offer 
advanced science and mathematics courses (Weiss, 1987; 
Neuchatz and Covall, 1988; Oakes; 1990a). Neuchatz and 
Covalt found that 83 percent of high schools in the nation 
offer physics, and these schools include 96 percent of 
students. However, only 66 percent of schools offer physics 
each year. 

Table 14 shows the total number of teachers (primary or 
secondary assignment) in mathematics, biology, chemistry, 
and physics arrayed by the number of high schools per state. 
A quick review of the slate data shows that the school to 
teachers comparison is particularly useful for analyzing the 
demand for teachers in chemistry and physics. In many states 
the number of teachers is close to the number of schools, and 



in states that have fewer teachers than schools it is likely that 
some schools are not offering chemistry or physics. The 
school to teacher ratios reveal that: 

• 1 1 of 41 reporting states have more high schools than 
chemistry teachers 

• 28 of 41 reporting states have more high schools than 
physics teachers 

• The number of physics teachers is less than one-half the 
number of high schools in Illinois, Michigan, Missis- 
sippi New Hampshire, Oklahoma, and Utah. 

Several of the states with more high schools than physics 
teachers reported few or no teachers teaching out-of-field, 
such as Idaho, Nevada, North Dakota, Ohio, and Utah (see 
Appendix Table B-15). In these states, a state policy may 
prevent assignment of non-certified teachers to shortage 
fields, or school districts may not offer a course if there is 
not a certified teacher. 

One caveat in comparing the number of schools and 
teachers in a state to identify shortages of teachers is that the 
problem may be overstated in some states. Chemistry and 
physics teachers are shiired among schools in some districts, 
and this cooperative arrangement is not accounted for in the 
teacher per school ratio. Some schools alternate leaching 
chemistry and physics each year. Conversely, the schools to 
teachers ratio may understate the problem of shortages in 
states that have large high schools with more than one physics 
or chemisiiy teacher and small schools with none (the state 
average would indicate that each school has a teacher). 
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Table 14 

N JMBEK OF PUBLIC HIGH SCHOOLS BY NUMBER OF MATHEMATICS AND SCIKNCF TFACHKRS 

(Grades 9-12) 





... 


- 


JOTAkNUM^^^ 





STAll: 

. . 


Public High Schools 


Malhcinaius 


\- - 


Chttnisiry ^ 


Phy.sics 


ALABAMA 


24?) 


1.5^)7 


809 i 


380 


305 


ARKANSAS 




(P)650 


518 ; 


283 


220 


CAl.irORNIA 


1.25(1 


^).684 


3.733 


1 .308 


868 


CONNHCTlCin* 




1.453 


620 


^7^ 


243 


OlU.AWARh.iP) 


•^•^ 


240 


55 


17 


41 


K.ORIUA 








1 .096 


632 


HAWAII 




:i3i 


153 


49 


39 


IDAHO 


12^ 


64^) 


270 


129 


104 


ILLINOIS 


6()6 


3.745 


L.M2 


054 


293 


INDIANA 


Mfi 


2.2^)8 


1 sm 


491 


368 


IOWA 


41)7 


1.487 


7lK) 


427 


390 


KANSAS 


Ml 


1.17^ 


653 


370 


262 


KHNH '(*KY 


2.SX 


1 .65^; 


68^> 


345 


220 


LOUISIANA 


25! 


3.565 


816 


442 


241 


' MAINI- 


1 10 


7^(1 


357 


203 


173 


MASSAC'MUSLrrs 


2^2 


.V513 


764 


466 


269 


MICHIGAN 




3.3.^^ 


K3^> 


434 


261 


MINNliSOTA 


428 


1.81 1 


715 


475 


366 


MISSISSIPPI 


172 


71^ 


398 


141 


46 


MlSSOL^Rl 


4^)7 




986 


574 


.nil 


MONTANA 


17! 


535 


mm 1 


154 ■ 


132 


NliVADA 




673 




69 


41 


NEW HAMPSHIRE 




MK) 




59 


32 


NIAV JERSEY iP) 


.^2H 


4.375 


887 ! 


^^7 ' 


82 


NEW MEXICO 


120 


643 


M)] ] 


121 


78 


NEW YORK 


713 


7.853 


S 1X0 


1 .864 


1.158 


NORTH CAROLINA 


321) 


2.^^66 


1,181 


5*»3 


331 


NORTH DAKOTA 


22S 


471 




174 


125 


OHIO 


76^ 


4.2.S4 


1 ,695 


985 


751 


OKLAHOMA 


47^ 


1.674 


901 


481 


240 


OREGON 


2(W 


1 222 


338 


158 


llKi 


PENNSYLVANIA 


587 


5.704 


1.755 


1.016 1 


.S70 


RHODE ISLAND iP) 


40 


418 


LS5 


77 


44 


SOCTH CAROLINA 


1^5 


1.853 


615 


324 


JIO 


M JU I f 1 I J A N\ M A 


177 


707 


230 


151 


125 


TENNESSEE 


255 


1.872 


7 19 i 


357 


238 


TEXAS 


1.054 


V.834 


3.951 ! 


1.562 


909 


UTAH 


i.v; 


1.114 


505 


105 


69 


VIRGINIA 


276 


3.114 


994 


543 


323 


WEST VIRGINIA 


145 


906 


386 


182 


122 


WISCONSIN 


431 


1 .m) 


8.^8 


522 


374 


WYOMlNCi 


76 


464 ! 180 


125 


98 


TOTAL (42 Males) 


13.712 1 ^4.434 : 40.%2 


18.576 


11.960 



I ■ • ' * 

I I'oial Teachers = Teachers vviih primary or seconda* y a.s.signnictu in subjecl. 

j High School r- Lou grade 7- 1 2. high grade 1 2. 

I I P) Only teachers wjth primary assign men l reported. 

j Source: Sujie Departments ot Education. Data on Public Schools. Pall 1989: National Center for Education Statistics. Pall 1989. N. Carolitw. Pali 1988 
[ C\»uneil ol Chid State School Officers. State Education Assse.ssment Center. Wa.shitigton. IX', 1990 
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STATE SCIENCE AND MATHEMATICS INDICATORS AND POLICY ISSUES 



The initial results from slate-by-siale iiidicaiors ofscienL'e 
and nuithematics eilucalion provide findings to address at 
least five policy issues: {1 ) How much science and mathe- 
matics education are students being taught in our schools, 
and what is the level of instmction? (2) What has been the 
effect of higher stale graduation requirements on science and 
mathematics education? (3) How much progress is being 
made in closing the gender gap in science and mathematics 
education? (4) What is the cunent supply of science and 
mathematics teachers, and what shonages exist or can be 
anticipated? (5) How well prepared are science and mathe- 
matics teachers? 

This report also addresses questions about the develop- 
ment and use of state-comparative data and demonstrates 
how a system of slate indicators can be used to track progress 
overtime in assessing the quality of science and mathematics 
education. 

Amount and Level of Science and Mathematics Instruct 
lion. State data on course enrollments as of the 1989-90 
school year were used to estimate the proportion of high 
school students that lake gatekeeper courses by the time they 
graduate. In mathematus. an estimated nine percent of 
students lake calculus. 49 percent lake algebra 2, and 81 
percent lake algebra I. In scivme, an estimatetl 20 percent 
of students take physics, 45 percent take chemistry, and over 
95 percent take biology. States vary in the estimated rates of 
course taking. Por example, course taking in algebra 2 varies 
by state from 65 percent to 33 percent, and course taking in 
chemistry varies from 62 percent to 33 percent. In 28 states 
that reported data on course taking at the middle/junior high 
level, about one of every eight students in eighth grade ( 13^ ) 
were enrolled in an algebra I or accelerated mathematics 
course in 1989-90. This is the traditional point of entry into 
a college preparatory mathematics course seque;ice culmi- 
nating in calculus. The slate enrollments in mathematics at 
this course level vary from 3 percent to 34 percent of eighth 
grade students. The amount of time spent on science and 
mathematics in elementary grades provides an indicator of 
instructional emphasis. Elementary teachers spend about 
three hours per week on science in grades4-6, and they spend 
about 4.9 hours per week on mathematics in grades 4-6, 
based on 1988 survey data fnmi teachers. The state figures 
for mathematics vary from 4. 1 hours to 5.5 hours per week, 
and the time spent on science vanes from 2.2 to 4.1 hours 
per week. 

State Policies and Course Taking in Science and Math- 
ematics, State legislatures and state hoards of education 
which increased graduation requirements in the l9SOs 
expected that course taking in science and mathematics 
would increase. The state indicators on high school course 
taking as of 1989-90 confirm other research showing 
increa.sed enrollments in science and mathematics during the 
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I980\s when state graduation rei|uirements were raised in 
many states. State course taking rates show somewhat higher 
enrollments at all levels but the largest increases were at the 
level of algebra I (to 817r of .students) and first year biology 
(to95^/i of students). 

Most stales did not specify the level of course taking 
students needed to take, but subsequent anal\ses of slate 
policy initiatives have raised this issue. lileven states thai 
now require from two and a half to three credits of 
mathematics have an average of 10 percent more students 
taking mathematics courses than states requiring two credits 
or less. The high requirement states average only two percent 
more students in upper level mathematics courses. Thus, the 
results from the initial year of state indicators suggest that a 
slate graduation requirement above two credits has only a 
small effect on increasing the number of students taking 
upper level mathematics courses. Tracking course taking 
rates over time in individual slates will allow us lo address 
more authoritatively this question. 

Most states that increased the graduation requirement for 
science in the 1 980s changed from a one credit to a two credit 
requirement (currently 38 states require two crec»ts). hive 
states now require from two and a half to three science credits. 
These tlve states have a median of 9 percent more students 
eiHolled in science than states requiring two or fewer credits. 
The high requirement states have a median of four percent 
more students taking upper level science courses than slates 
requiring two or fewer credits. This finding gives some 
evidence that a science graduation requirement above two 
credits is related to more upper level course taking, but the 
data are not conclusive because of the small number of .states 
with higher science requirements. 

Stales that raised their science requirement to two credits 
in the 1980s may have increased the rate of science course 
taking. The 1989-90 data show there is a high degree of 
variation among these stales in course taking rates. With 
subsequent biennial reports on state science and mathematics 
indicators, the trends in course taking by graduation require- 
ments can be assessed for individual states. 

Gender Differences. The state data on course enrollments 
by student gender confirm findings from other research that 
girls have increased their study in science and mathematics 
in high school. Based on data from 16 stales, girls and boys 
have the same rales of enrollment in mathematics up t<i 
advanced courses at the level of trigonometry and calculus. 
whLM'c hoys still have higherenrollmenls. In scienc.\ the rates 
of enrollment also are the same up to the advanced cimr.ses. 
Boys have higher enrollments in physics and advanced 
physical science courses, and girls have higher enrollments 
in advanced biology courses. The state data indicate that 
course taking in high .school science and mathematics is 
increasing among girls, but that there are still differences in 
enrotlments at the advanced levels of mathematics and in 
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specific science fields. The 16 stales are not necessarily 
representative of all the states, although they do include large 
and small states and states from all regions of the country. 

Teacher Supply and Demand. The state data on science 
and mathematics leacheis indicate three findings concerning 
teacher shoitages: the national problem is not as severe as 
predicted in the early 1980s, shortages are highly variable by 
state, and answers concerning supply and demand of science 
and mathematics teachers vary with the criterion of teacher 
quality that is used. 

The current age distribution of science and mathematics 
teachers indicates that nationally there is little likelihood of 
greater shortages of teachers in these subjects than in other 
subjects. The fields of chemistry and physics have slightly 
more teachers over age 50 than other teaching fields, but all 
the mathematics and science fields have more younger 
teachers than the average for high school teachers. A shortage 
of science and mathematics teachers can be anticipated in a 
few states that have much higher percentages of their 
leaching force over age 50 than other states. 

The majority of science and mathematics teachers are 
male, but (he gender distribution varies by field from 45 
percent (emale in miuhematics to 22 percent female in 
physics The proportion of female teachers varies signifi- 
cantly by state, for example, in mathematics, from 2 1 percent 
to 69 percent female, and in physics, from 10 percent to 49 
percent female. Stat^ in the southeast have higher propor- 
tions 'jf female science and mathematics teachers as well as 
morj female high school teachers in general. The state-by- 
state data on gender allow states and school districts to 
identify where they may need to concentrate efforts in 
recmiting more female (or male) science and mathematics 
teachers.State data on the race/ethnicity of science and 
mathematics teachn s show that there are severe shortages of 
minority science i^.nd mathematics teachers if a state's policy 
goal is to have the proportion of race/ethnic minority teachers 
match the proportion of race/ethnic minority students. 
However, the fields of science and inathematics are not any 
better (or worse) in training and recruiting minority science 
and mathematics teachers than other teaching fields. 

Teacher Quality. The state data on certification status of 
science and mathematics teachers indicate that at the high 
school level the problem of out-of-field teaching is not an 
enomious national problem. However, there are two impor- 
tant qualifications: first, the state-by-state indicators show 
that some states have over one third of teachers in mathemat- 
ics and the physical sciences teaching out-of field, and 
second, some states have very few teachers assigned out-of- 
field but there are schools with no teachers in chemistry and 
physics. 

If the proportion of teachers with acollege major in science 
and maiheniatics is used as a criterion of quality of teacher 
preparation, there are soine slates with a majon^y of 
well-prepared teachers in their subject. But, there are other 
states with relatively few teachers with majors in their 
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subject. About half of all high school mathematics and 
science teachers in the U.S. have a college major in their 
assigned field. The ratio is higher among those teachers with 
their primary assignments in mathematics and science. In 
most states, school districts are able to hire and assign state 
certified science and mathematics teachers but many of these 
teachers do not meet higher standards tor preparation such 
as college major in the assig:ied field or standards set by the 
professional societies. 

There ar ? two o»her aspects of supply, demand, and quality 
of science and inathematics teacheis that were not addressed 
by the state data. First, the pniblem of out-of-field teaching 
is probably more severe among middle school/junior high 
science and mathematics teachers (based on discussions with 
state specialists). Second, the state indicators do not include 
data on the teachers knowledge and skills in their subject or 
their teaching practices. These data, when available, would 
provide a better picture of the quality of our teachers and 
needs for improvement. 

Uses of State Uvel Indicators. The state indicators of 
science and mathematics education are best used in combi- 
nation with each other since they were conceived and 
developed within a comprehensive model of science and 
mathematics education. For example, teacher shortages in a 
state can be examined by analyzing state data on: teacher 
supply (indicated by age, gender, and race/ethnicity), teacher 
preparation (indicated by percent teaching out-of-field and 
college majors), demand for teachers (students per leac.ier, 
number of schools compared to number of teachers), as well 
as course taking rates and trends. Another example of use of 
an indicators model will analyzing student achievement 
scores in relation to state data on science and mathematics 
instruction, course taking, and teacher characteristics, when 
achievement data are available. State indicators of science 
and mathematics can also be used individually at national 
and state levels to assess specific questions such us gender 
differences in science and mathematics course taking, the 
relationship of state policies to course taking, or the propor- 
tion of current teachers teaching without stale ceriification. 
The indicators in tliis report, which are based on slate data, 
can be analyzed within a state io produce district-by-district 
or school-by-school results. 

The main purpose of the CCSSO science and mathematics 
indicators system is to examine national ami stale-by-slaie 
trends in science and mathematics in relation to stale policies 
and stale program initiatives. The slate data have been 
reported and analyzed using slate level statistics. One ot the 
limitations oi this approach is that slate averages or stale 
aggregate Kitals cannot reveal the degree of variation within 
a state. For example, Oakes* (199()a) analyses of national 
survey data on science and mathematics teachers using 
characteristics of schools and districts revealed significantly 
poorer preparation of .science and luatheniaiics teachers in 
inner-city schools and schools with more disadvantaged and 
minority students. Indicators of course taking, teaching load. 



and teacher preparation uie likely to differ by district and 
school characteristics. Thus, within-state analyses of these 
indicators are needed. 

DevelopmentoJ State Indicators System. The results from 
the initial year of the CCSSO state indicators on science and 
mathematics education indicators si.ow that state collected 
data can be reported with common definitions and categories, 
and that the data can produce cross-state analyses. An 
important product of the work with state representatives in 
planning an indicator of course enrollments is a taxonomy of 
science and mathematics course categories and common 
definitions for these categories (CCSSO, 1989b). The taxon- 
omy and definitions provided reliability and consistency in 
coding and analyzing state data for 1989-90 data, and they 
will provide a sound basis for reporting and comparing 
indicators over time. The results from 1989-90 state data 
show that course enrollments can be a useful indicator for 
analyzing curriculum policies and the implementation of 
policies and programs in schools. Current plans are for 
biennial state reporting on the course enrollment and teacher 
indicators. Additional cycles of data reporting by states are 
expected to increase the number of reporting states to 50 and 



to provide the basis for trends analyses with the indicators. 
The next reporting cycle will also allow states to improve the 
accuracy and completeness of the data collected from 
teachers, schools, and districts. CCSSO is collaborating with 
NSF and NCES in planning improved indicators of teacher 
quality, such as teacher instructional practices and profes- 
sional development, and indicators of curriculum content at 
sj)eciric grade and course levels. 

As education decision-makers ask for improved data and 
statistics to track progress toward the national educational 
goals as well as state and district goals, the state iuJicatOis 
system developed by CCSSO will yield important informa- 
tion. As with the indicators in this report, additions of other 
state science • nd mathematics indicators will reflect the 
policy and program concerns of state, national, and local 
decision-makers, with the design and selection of indicators 
based on research. This report illustrates how state indicators 
on measures of policies, insuiiction, teachers, and schools 
can be used to inform education decision-makers while also 
identifying research questions that should be analyzed further 
using more complex models. 



APPENDIX A 

Tables with Course Enrollments in Public Schools by State 



A-l State Requirements in Mathematics and Science for High Sch(H>l Graduation: 1989 45 

A-2 Course Enrollments in Mathematics as a Percent of Students in Grades 9-12 40 

A-3 Course Enrollments in Science as a Percent oi" Students in Grades 9-12 47 

A-4 Students Taking Review and Iiifonnal Mathematics as a Percent of Students in Grades 9-12 48 

A-5 Students Taking Formal Mathematics as a Percent of Students in Grades 9-12 49 

A-6 Students Taking Biology. Chemis»-.y. and Physics as a Percent of Students in Grades 9-12 50 

A-7 Students Taking Earth. General. & Physical Science as a Percent of Students in Grades 9-12 5 1 

A-8 Students Taking Computer Science as a Percent of Students in Grades 9-1 2 

A-9 Percent of Students Taking First-Year Biology. Chemistry. & Physics in General vs. Applied Courses 53 

A- 10 Students Taking Science Courses as a Percent of Students in Grades 7-8 

A- 1 1 Students Taking Regular. Accelerated Mathematics, and Algebra 1 as a Percent of Students in Grades 7-8 55 



Notes for all Appendix A Tables: 
— Data not available from stale. 

Total = Sum of students taking a course (or courses in a category) among the states repcming data. 
Median = The median state percentage of students taking a course. 
All data on enrollments in public schools. 
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Appendix Table A-1 






STATE REQUIREMENTS IN MATHEMATICS AND SCIENCE 




FOR HIGH SCHOOL GRADUATION: 1989 


' 1 


CRnDu S FOR KECf UL \R DIPLOMA 




CTaTI"? 

O 1 A 1 b 


M alhejnalics Jl^lS 


MuUiemaiics Science 


ALABAMA 


2 ' ~"'2 " 


3 3 




2 : 




A U f/r^M A 


2 2 




AD V A \IC A C 

AKKAIN^A.N 


,S comhincd 




V^Al.lrUKINlA 


«• *- 




COLORADO 


LakuI board 




t VJlNlNtV. 1 U b 1 


3 2 




Ut.LAW AKc 


•) t 

•> 




UIo 1 . Ur V. i/UUlViDiA 


2 2 






2 2 




FLORIDA 


3 3 


4 4 


r*v2t'\uni A 
ObUKuIA 


2 2 


3 3 


ti A \&/ A II 

rlA WAU 


•) 




lUArlU 


2 2 




It 1 tv*f^lc 


2 1 




INDIANA 


2 2 


4 3 


ir^w A 


L(K'al hoard 




V A \IC A C 


2 2 




IviiiN I L L M 


3 2 


4 3 


1 r^i 1 Id A Ki A 


3 3 




MAINE 


2 2 




MAK YLAINU 


3 2 


3 3 


\M A CC A/^tll ICPTT^ 

IViAdoAi^riUat^ 1 lo 


Local board 




XAicuin A \I 
MlV^niuAIN 


Local iHiard 




Kvi f Ki \i t: c nT A 
mllNINboU 1 A 


1 1 




MISSISSIPPI 


2 2 






^ -y 


3 3 


IVIUIN 1 AIN A 


2 1 






Local board 




AHA 

INliVAUA 


2 2 




NEW HAMPSHIRE 


'> 2 




NbW JhRScY 


3 2 






3 2 






2 2 


2 2 


MriDTU A DOI IMA 

INUK 1 n AKUUliN A 


2 2 




NORTH DAKOTA 


2 2 




OHIO 


^ 1 




OKLAHOMA 


2 2 




OREGON 


2 2 




PENNSYLVANIA 


3 3 




PUERTO RICO 


2 2 




KnUlJb K>LAINU 


2 2 


3 2 


C^^f ITU r~* A DOI I\IA 
5UU 1 n I^AKUUIIN A 


3 2 




CMI \TU A V f^T A 


t •> 

a. «te 






•) 1 
«r a- 


3 3 


TEXAS 


3 2 


3 3 


I tT A 1 1 

U 1 AH 


1 2 




VcKIVlUiN 1 


combined 






5 combined 


3 3 


VIRGIN ISLANDS 


2 2 




WASHINGTON 


2 2 




WEST VIRGINIA 


2 2 




WISCONSIN 


2 2 




WYOMING 


LtKal board 




TOTAL 


2.S to 3 = 13 states 2.5 to 3 =; 6 states 






2 credits = 34 2 credits = 38 






<2=:7 <2=l() 




Council of Chief Siaic Schu)! Officers. Siatc Kducation A.vscssmciu Center. Washington. DC, 1989. 
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Appendix Tuble A»2 
( ODRSK KNROLLMKNiS IN MATHICMA TICS 
AS A IMiRCKNT OF S l UDKN I S IN (iRAI)KS 9-12 (Octobtr 1989) 



STAIl. 

AlAHAMA 
ALASKA 
ARIZONA 
ARKANSAS 
('AI.II'OUNIA 

COLORADO 

coNNiu ru n i 

DI-I.AWARI- 
DlS l OICOl.UMIilA 
M.( )R11)A 

(il-.ORniA 
HAWAII 
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II.I.INOIS 
INDIANA 

IOWA 
KANSAS 
Kl VIUCKY 
LOUISIANA 
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MARYLAND 
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Noll* \<v\ icw iSf Inhunuil : gcm-ial rmilh. upplicil ni;illi. pa* iil>»,fbi;i 

| i»nihil Irvfls 2 ^-finnnctiy. aluclna .\ tn^niuumMry. calailus. APiiiUulus 
SiHiiir. Slate IVpatimcms nt lulmatum. Dala on I'uhla- SilionK. l-nll \ WK N Camluia aiui Wiscnnsin. Lali h>HK 
( oumil ol ( hid Sialc Sihooi Ontccis.Mmr l-.ilmatioii AsM'ssim-m Ccnicr. WashuHiUm. IK'. I*M) 
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.M) 
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^2 


IK 
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24 
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2n 
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Ul 


2 


KS 
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\A 


2 


7K 
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H^ 


4K0.4tM 


14 


2^ 
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4S 
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sA 


) 
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24 


21 


2K 


1 
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^2 


2^ 


\S 


0 


»H 
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:72.»>40 


2^J 


21 


40 


0 


»)J 


224.4 14 










Nl 




V) 


17 


U) 


4 


:\o.^»M 




22 


2*i 
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2fi.'^27 


U 


14 


2.S 


1 


7\ 




27'i{ 


21'^ 
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Appendix Table A-3 
COURSE ENROLLMENTS IN SCIENCE 
AS A PERCENT OF STUDENTS IN GRADES 9-12 (October 1989) 











Chemistry. 








1 iiul Students 


Introductory 


BioK>gy 


Physics. & 




TOTAL 


STATH 


9^ 12 


Courses 


Lst Ycai- 


Advanced 


Other Scienee 


SCILNCI 


ALAUAMA 


I97.6L^ 


2v;f 


270^ 


18';^ 




69% 


ALASKA 


27.S82 


1 










ARIZONA 




— 









— 


ARKANSAS 


122.798 


37 


28 


11 





76 


CALIFORNIA 


1.269.871 


17 


24 


l.s 


3 


59 


COLORADO 


LS3,U98 












CONNECTICUT 


123.168 


Ti 


25 


3M 


4 


8) 


DELAU \RE 


27.1(W 




27 


21 


0 


78 


[3IST OF COLUMBIA 


18,949 


25 


22 


16 


1 


63 


FLORIDA 


468.910 


M) 


27 


28 


T 
*• 


87 


CiFOROIA 


298.109 


... 










HAWAII 


42.828 


2.S 


22 


20 


3 


71 


IDAHO 


57.651 


18 


21 


17 


4 


60 


ILLINOIS 


484.1.<8 


15 


20 


19 


.7 


55 


INDIANA 


275,914 


'** 


25 


24 


1 


71 


IOWA 


1 797 


''O 


28 


23 


0 


71 


KANSAS 


114.515 


25 


28 


21 


4 


78 


KENTUCKY 


175.035 


25 


25 


23 





73 


LOUISIANA 


201.564 


29 


24 


18 


5 


8U 


MAINE 


60.656 


- 













MARYLAND 


185.535 


19 

i -7 


27 


28 


5 


78 


MASSACHUSEITS 


235.350 












MICHIGAN 


431.833 







_ 








MINNESOTA 


211.046 


22 


25 


23 


5 


74 


MISSISSIPPI 


126.948 


10 


31 


35 


0 


76 


MISSOURI 


229.868 


28 


22 


27 


2 


78 


MONTANA 


40736 




25 


24 


1 


72 


NEBRASKA 


76.693 


23 


27 


16 


4 


70 


NEVADA 


49.357 




17 


14 


5 


49 


NEW HAMPSHIRE 


46.964 


_ 










NFW JFRSFY 


293.273 












NEW MEXICO 


76.(K)2 


25 


27 


14 


I 


67 


NEW YORK 


708.794 


26 


27 


24 


6 


83 


NORTH CAROLINA 


310.919 


27 


26 


16 


1 


71 


NORTH DAKOTA 


32.896 


28 


27 


25 


2 


82 


OHIO 


5M 


■"S 


25 


20 


3 


72 


OKLAHOMA 


156.97! 


23 


24 


13 


5 


65 


OREGON 


131.291 












PENNSYLVANIA 


480.491 


21 


30 


27 


7 


85 


RHODE ISLAND 


36.882 












C^l 'T"LJ /^AD/'M T\'A 








f tt 
1 CI 


1 
1 




SOUTH DAKOTA 


33,366 












TENNESSEE 


229.539 


29 


23 


16 


1 


69 


Tn V AC 






2. 1 


1 T 

1 ' 


1 




UTAH 


111.437 












VERMONT 


23.656 












VIRGINIA 


272.940 


25 


25 


25 


0 


76 


WASHINGTON 


224,414 












WEST VIRGINIA 


96,398 


27 


25 


21 


T 
*• 


75 


WISCONSIN 


230.394 


24 


25 


28 


2 


79 


WYOMING 


26.927 


23 


22 


18 


6 


69 


TOTAL (36 states) 




23^f 


25^ 


21% 




72* 



Note: Introductory Courscs=?earth, physical, and general sciences first year 

Chemistry /Physics & Advanced=hiology second year, earth science second year, chemistry and physics, first and second years 
,Source: State Departments of Education. Data on Public Schools, Fall 1989; N.Caix)lina and Wisconsin, Fall 1988 
Council of Chief State SchwM Officers. State Exiucation Assessment Center. Washington. DC. 1990 
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Appendix Table A-4 

STUDENI S TAKING RKVIKW AND INFORMAL MATHEMATICS (October 1989) 
AS A PERCENT OF STUDENTS IN GRADES 9-12 



UliVll-W MATHEMATICS 



INFORMAL MATHi-MATlCS 





Touil 


U'vel 1 




Level 2 




Levels 3&4 




Level 1 




Uvel 2 




Level 3 






SuutcniN 


(General, 




(Consumer, 




(CJcneral, 3 


7< 


(Pre- 




(Basie 


<;{ 


(Basic 


7, 


STA'IH 




Basic)^ 


9-12^ 


Applied) 


9-12 


&4)_ 


9-12 


Algehra) 


_9_-12 


Geoni . ) 


9-12^ 




9-12 


ALABAMA 


1^7,6 L^ 


25.133 


13'i; 


20,225 







— ^ 


9,310 


57c 


— 


— 




— 


ALASKA 


27.SX2 












— 


— 


— 


— 




— 




— 


ARIZONA 




— 


..... 




— 


. — 


— 














ARKANSAS 


I22.7y« 


16,601 









20,316 


177, 


7,903 


67, 


697 


17, 


— 




CALIFORNIA 


I.26y.«7l 


251,144 




29,311 






— 


— 




— 


— 


— 


— 


COLORADO 



































coNNi-rricuT 


I23.!(j« 


9,364 


8'/< 


6,283 




4,230 


37, 


12,988 


117, 


7,785 


67, 


1,653 


17, 


DHLAWARL 


27.109 


3,642 


13'/c 


3,174 




19 


in 


2,797 


107, 


722 


37, 


70 


.2-{ 


DIST OF COLUMBIA 


IS.94^) 


4.338 




927 


y^t 







— 


— 


— . 




53 


.2';{ 


FLORIDA 




70,448 




84,182 


187, 


531) 


.17, 


54,285 


I27r 


5,137 


17, 




— 


GEORGIA 


29«.ll)9 














— 


— 


— 




— 


— 




HAWAII 


42.«2« 


6,699 




9.639 


237, 


421 


17, 


4.569 


ii';{ 


1,1. M) 




4,S() 




IDAHO 


57ASI 


2,308 




985 




1,570 


37, 


4,130 


77, 


— 


— 


— 




ILLINOIS 


484. 13S 


23,709 


5';{^ 


19.489 


47r 


1,07! 




28,135 


67,- 


3,532 




1,689 


.3''i 


INDIANA 


27.S.914 


26,968 




23.522 


9'r 


— 




24,368 


97r 


3,433 


I7f 


5,925 


2';^ 


IOWA 


1 32.797 


9,927 




7.(U2 


57, 


1,014 


U/f 


7,946 


67r 





— 


— 


— 


KANSAS 


1 14..S1.S 


6,0(^6 




6.388 


69, 


2,643 


27, 


12,707 




1,992 


27, 


2,478 


27^ 


KENTUCKY 


17.S.().VS 


18,8(K) 


iio{ 


15.9.^9 


97, 


7,469 




14,261 


87, 


2,663 


27, 


518 




LOUISIANA 


201. .SW 


3,(XW 


17, 


18.836 


97, 




in 


4,.^6() 


2';f 


— 


— 


— 


— 


MAINE 




_ 








— 


— 




— 






— - 




MARYLAND 




18,089 




12.976 


77, 


11,232 




LS659 


8*;f 


2,058 


1^ 


959 




MASSACHUSEITS 


2.^S.350 


. 


















, 


— 


— 





— 


MICHIGAN 


431.833 






• 








. — . 




— 


— 


— 


— . 


— 


MINNESOTA 


2n.046 


16,846 


8'/r 




47, 





— 







— 


— 


— 




MISSISSIPPI 


1 26.94S 


12,035 




\ 1 .W)5 


97, 


— 




7,047 


67r 








— 


MISSOURI 


229.8(i8 


.VV826 


l.s^^ 


9.426 


47r 













. 


. 




— 


MONTANA 


40.736 


2,911 




2.163 


5 Of 


2,232 


5'/f 


:.,257 


67, 


3 




0 




NEBRASKA 


76.693 


11,316 


15V( 


1 .927 


37r 








— 


. — 






— 


— 


NEVADA 


49.357 


2,657 




4.010 


87, 


1,050 


27, 


4,724 


107,- 


69 


.17, 


9^) 


.27r 


NEW HAMPSHIRE 


46.964 




— 






— 


— 


— 




— 




— 




NEW JERSEY 


293.273 























. 













NEW MEXICO 


76.062 


17,020 


227, 


5.319 







. 


6.615 


9C^ 








— 


NEW YORK 


708.794 


110,510 


167r 


28.076 


4':{ 


2,324 


.37,- 


52,035 


77r 


15,362 


27, 


6,940 


17, 


NORTH CAROLINA 


310.919 


.^7,938 


12';^ 


31.808 


10';^ 


2,737 




27.829 


97r 









— . 


NORTH DAKOTA 


32.896 


1,042 


37, 


2,021 






— 


1.885 


67, 


— 


— 


— 




OHIO 


524.832 


68,877 


137, 


4I,(K)9 


87, 








35.94f) 


I'A 












OKLAHOMA 


156.971 


11,847 


87* 


3,216 


27, 








10,851 




4,364 




— 


— 


OREGON 


131.291 










- 


. 





, — 


— 







..... 


— 


PENNSYLVANIA 


480.491 


35,861 




16,946 




13,8M 


V'A 










. 








RHODE ISLAND 


36.882 


























— 


— 




— 


SOUTH CAROLINA 


172.465 


38,650 


227, 


17.1.S7 


10'^ 


11,663 




10,439 


67, 










SOUTH DAKOTA 


33.366 




















— 




— ; 


TENNESSEE 


229.539 


15,769 




14.678 


67, 


2,343 




22,728 


107, 










TEXAS 


885.269 


52.0.U 


67, 


51.714 


67, 






127,201 


147, 


38,470 




1 7,966 


27, 


L'TAH 


111.437 


























VERMONT 


23.656 


























VIRGIN' \ 


272.940 


24.871 


9';{ 


20.626 








26,221 


107, 


3,623 


u;? 


4.114 


27, 


\VASHIN(3TON 


224.414 
























i 


WEST VIRGINIA 


9h.398 


9,549 


107, 






12,218 


1 37, 


5.308 


67, 


1,746 


2'^ 


432 




WISCONSIN 


230.394 


20,519 


97, 


7.416 


37, 






29,143 


137, 


20,428 


9'. 






WYOMING 


26.927 


784 


3';f 


504 


2'^ 


645 


27, 


3.849 


147, 


1,001 


4'. 


l..M)3 


5M 


TOTAL (.Vi slates) 

... 










6->; 


- - 


17r 




77, 




V4 


. 


.57, 



Source: Slate Departments of Hilucation. D.ua on Public Schools. Eall 19^9; N.Carolina;; 
Council ofChict Stale SchiH)l Otlicers. .State EducatiiMi Assessment Centi !. Washington 



nid Wisconsin. F*all 
. DC. 1990 
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Appendix Table A*5 
STUDENTS TAKING FORMAL MATHEMATICS (October 1989) 
AS A PERCENT OF STUDENT IN GRADES 9-12 





*rnt'il 

1 UUll 
















1 






Level 5 








t t>VMl I 




i^cvci ^ 




level 3 


% 


I t'Vt»l d 


\ 

% 


Level 5 


Of 


(Adv. 




tJ 1 /\ 1 c 




lAigi i } 






0-17 


(All? 


9-12 




9-12: 


(Culc. ) 


9-12 


Place.) 


9-12 


ALABAMA 


197,61 3 


34,289 


179f 


23,129 




21 ,.73 1 


1 1 Vf 


/.O/.i 




1 ,«;Uo 




1 1 1 u 

I ..1 1 y 


1 vr 
































1 CC O 1 u 
1 J*.' ,V 1 V 


























AD W AMC A^ 




TA l)U7 










1 7 a 


166 


59f 


1.306 


1 






PAl IPflDMlA 




TT/* ni 7 






1 7f:i 


I 31 07d 


1 0'lj 


.1 /. 1 tot 


5^' J 


22.720 


2Vf 


.... 




COLORADO 


1 53.098 


























V. iJiNi^iiil. I 11. U 1 


Oil AU 


1 0 (V«U 




1 7 mn 




1 7 ^^wu 


1 >t 


in 67U 

1 \',» »toV 


OOi 


^ dOX 


7t/, 

•> /f 


I SdO 


1 


npi awapk 

UU L» /\ " /\ |v U 


» » 1 V/V 




I W 


) 1 ^ 1 


1 7r;i 


7 7df) 
to. /•4W 


J \ f f( 


1 967 




816 


3% 


2W) 


1% 








1 HZ 


7 U 1 1 

•,.7 1 1 




1 .on. 




xns 


dOf 


1 16 










•♦00. / 1 U 


(VP 


I x'/^ 


SU ^77 




dX .1 1 7 




i X 01 1 




d 1 16 


1 'J} 
1 /f 


4.298 


1 % 


GEORGIA 


298.109 


























Hawaii 


.1") KTK 


^ 1 )iK 
.1, 1 nO 




1 4l7« 


O /f 


^ d7 1 


O '\ 


I 771 


t /I 


I 0 


0% 


359 


1 


iHA wn 








1 W.**V»3 




o.ooo 


I S% 


1 .924 


3% ■ 


424 


1 % 


361 


1 ''f 


It 1 iKimC 


/lU/i 1 to. 

**o4, 1 .TO 


tin /iiA 

VU,4^0 


I uri. 

J V vf 


77 W^7 




dS 171 
I to.^ 


V ft 


17 6in 


70^ 


X X71 
o.o / 


7rA 


1 07'' 
1 .1/ / to 


7f;{ 

.to a 


INini AMA 




AA \A)i 
H*>, 1**0 


1 o /c 




I let 


70 XftS 
to v,oo,j 


\ I 


70 077 
toV/.7^ to 


O '1 


S (Vdd 


7fZ- 
to 






lONVA 


1 32,797 


3 1 .409 


24^A- 


23.145 


1 7''^ 


20,354 


1 5% 


10.181 


8% 


3. 1 oO 


2% 








I 1 4 ,^ 1 


1 U ^^0 


1 7rz. 


1/1 UAM 


1 1C{- 


1 1 r)U^ 


1 I 

1 1 't 


6 S I 1 


6<^ 


1 6xr) 


1 /f 


723 


1 




1 7< fn^ 




I V vr 


7^ 07S 


1 SGJ. 

1 J K 


7 7 XIO 
to^,0.1V 


I 104* 


1 0 7 s 1 

1 L/. to J . > 


60; 


716 


dO-; 
/f 


1 X()6 


\ ' -J 
1 'f 


1 or TICI A \J A 




^7 (\A\ 


i.y fc 


/17 O^fi 


7 1 ct. 


.*U.JOO 


1 .J ■ V 


17 171 


O /« 


I 777 


I Of 

1 /f 


447 


'?0i 




01J,OjO 




7flCi- 






0 17X 


1 . ' /r 














MARYLAND 


185.535 


34,898 


199?^ 


30,1 50 




22.837 


12fX 


18.8(Kt 


10% 


2,758 


l'^ 


2,1? 1 


1 v< 



























— 




MlPHfPi AKI 


/l^ 1 ^ 

'♦.T 1 ,o.i.^ 


























MIMNPQnTA 
mllNrNtioU 1 A 


^ 1 1 .WO 


il^ fl7 1 


7 I c}i 


.'*t.U.'0 


I O /f 


7X S7S 

to O , . 1 1 ^ 


I dOf- 


IS 000 


X'2- . 
o /r ' 


6 77X 


lOi 

. ' ft 








I 'tfk Q^K 
1 •lO.v'tO 


^ / . 1 A' 




1 U d07 


I sc^ 


1 7 


I d^i. 


1 n 1 IX 


O ■ 


ISO 


.to- /T 


430 


.3% 


MISSOURI 


229.868 


53,154 


23% 


33,343 


15'Xr 


31,767 


14% 


13.581 


6*^ ■ 


4,249 


2% 








7i^% 

HUt / .tO 


0 7iiO 


74fi- 






d 1 A 


1 O li 


7 1 do 
to. 1 


.1 /T 


S 17 


1 Ot 
1 ff 


1 S 




MCQP A A 


7A AUl 


1 '♦.oOo 


1 V /if 


1 7 1f¥l 




0 070 




d I 76 
*+, 1 toO 


.7,r, 


1 7f)d 


7f^ 






MPV A HA 
IXUV AUA 


*1Q ^S7 


1 M,0**0 


77C^ 


0,.*0\i 


I IG 


1 XAA 


O /r 


I XXI 


dOJ 


dAd 


1 


60 


. f /< 


MCU/ UaMPCI-IID P 
INtW MAIVlrArillxi::. 


'♦0,VO'* 


























NEW JERSRY 


293.273 




























lf\ HA") 

/O.l AJ^ 


^ 1 ,0 i\\ 




1 1 107 


1 .1 /r 


X SfH) 
o,.iuv 


I I GJ 


1 dOl 


7 a 

to /r ' 


XXX 
ooo 


I 


198 


1 Q 




70.1 




1 90;- 




I so;- 

1 J" n 


7X r^iiA 


1 1 Of- 

1 1 T 


dl 01 1 




d lori 

*T,.» 7l 1 


} 

1 a 


Id 01 S 


to n 


WnOTU P A DOI IMA 


1 1 M n 1 n 


.iO,o4V 


1 o /C 


40. 1 / J 


1 .7 vT 


11 Sift \ 

.1 /.on 1 


1 7f.^ 


7S SS7 


O Vf ' 


^ dn6 


to /r 








T^.OVO 




7JC5 


.), / o / 


1 o 'r 


S 7fV\ 
.',toVA/ 


I O /r 


1 lOd 


I OOJ- 


7 1 n 
to 1 li 


1 >T 






OHIO 


524.832 


100,402 


19Vr 


75.1 17 


1 4% 


58.987 


1 1 


45.480 


9^A ; 


10.224 


2% 






UM-AMUIVl A 






7 1GJ. 


1 V.OhV 




71 -1A7 


1 .1 /l 


6 616 




7 07d 
to. T / *♦ 


7rz 
to /r 








111 '^Q 1 
















1 










PPWMQVI VAMIA 
rtlfNlXa T L VAIN I A 


ASH\ AQ 1 


1 1 1 un 




7 1 \A\ 
1 1 ..i4 1 


1 .7*it 


A7 7dA 
O / .*4** 


I d<2. 
1 4 ft 


61 ilAd 
O.* .'♦Vrr 


1 10^ ; 


1 d 1 xo 

1 4. 1 0** 




d 77d 
H.to / 


\ ot 


RUDnPKf AMn 


jO.oO^ 
















1 










SOUTH CAROLINA 


172.465 


27.508 




23.638 




22,132 


13% 


10,163 


6%! 


653 


.3% 


1.777 


1% 


cr»l ITU r>AVr\TA 
aUU 1 li UAIVU 1 A 




























TENNESSEE 


229.539 


48.800 


2^^ 


31.773 


14^;^ 


29,827 


13%- 


— 


} 
t 


2.120 


1% 






TEXAS 


885.269 


202.249 


ly/c 


150.979 


17'i^ 


111.541 


13% 


40.295 


5^ ' 


9,629 


1% 






UTAH 


111.^^7 


























VERMONT 


23.656 


























VIRGINIA 


272.940 


58,615 


21^r 


43.012 


16% 


35.8.50 


13% 


23.229 


9%; 


3,493 


1% 


3.802 




WASHINGTON 


224.414 


























WEST VIRGINIA 


96.398 


16.130 


17'^ 


12.611 


13% 


9.894 


10% 


4.960 


5%' 


905 


.1% 






WISCONSIN 


230.394 


46.662 


20% 


28. 19^; 


12% 


20.338 


9% 


14.154 


6%' 


5.232 


2% 






WYOMING 


26.927 


3,686 


14*^ 


2.7.S0 


10% 


1,918 


7% 


1,631 


6%; 

1 — 


338 


1% 


183 


.77f 


TOTAL (37 stales) 




2^^ 


14% 




12% 




6%! 




1% 




.5% 



Sour j: State Departments of Educaiion. Data on Public Schools. Fail 1989: N.Carolina and Wisconsin. Fall 1988 
Counci Chief State School Officers. State Education Assessment Center. Washington. DC. 1990 
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Appi'iidix Table A*6 

S rUDKN I S TAKIN(; BIOLCMJ Y, CHKMIS TRY, AND PHYSICS (Octobir 1989) 
AS A I'KRCKN I OF S rUDKNTS IN GRADKS 9-12 



1 uUil SUulciUs 

27,?iH2 

122.7^W 
1.2(i^.H7I 

12.MW 
27.1(W 

42.828 
.S7.f)M 
484.1.^8 
27.S/M4 

1. ^2.7^n 
II4.M.S 

201.5M 

I8S.V^^ 

2. ^5. .VSO 
4.U.8.U 

2 1 1 sm 

I2(>/M8 

22y.8h8 
40.7 V> 

4^i..VS7 
4f).^;fi4 

2^.^.27^ 
76.{K>2 
7()8.7^M 

.A2.8^)f> 

24.8.^2 

1 fiti}il I 
!.M.2'M 
480.491 

Ui.882 

l72.4fiS 

22^.!^ 
8«S.2fiW 

in.4.w 

272.440 
224.414 

2 M)..VM 
2().927 



ST/Vii: 

Ai^AHAMA 
ALASKA 
ARIZONA 
ARKANSAS 
CAI.IIORNIA 

C-Oi.ORADO 
(X)NNKCTICin 
DIU.AWARI-: 
DISTOfCOI.DMHIA 
M.ORIDA 

(ll',()R(nA 
HAWAII 
IDAHO 
U.I.INOIS 
INDIANA 

IOWA 
KANSAS 
KENTUCKY 
LOUISIANA 
MAINI-: 

MARYl,AND 
MASSACHUSin'IS 
MICHKiAN 
MINNi:SOTA 
MISSISSIPPI 

MISSOURI 
MONTANA 
NLHRASKA 
Nl-VADA 
Ni:WHAMPSHIRl. 

Ni:w ji'.rsi;y 

NI'W Ml-XICO 
Nl:W YORK 
NOR TH C AROLINA 
NOUrHDAKOIA 

OlilO 

OKLAHOMA 
ORl-XiON 
PliNNSYLVANIA 
RHODK ISLAND 

SOUTH CAROLINA 
.SOUTHDAKOIA 
TLNNl-.SSlili 
HiXAS 
UTAH 

vi:rmoni 
virchnia 

\ 'V.fUNd lON 
•VllST VIKOINIA 
WISCONSIN 
WYOMIN(J 

T()TAL(.^? Mates) 

SouKc: Sla!c Dc[mrt!nfnts o! LMucuium. Dala on Puhlu- Sclumls. l-all \Wh N Carolinu and Wisamsin. Lall 1988 
CmiiKtl ol Chifl Siaic Schoiil Ottkcrs. Suuc lidutaliiin Asscssiuom CciiU'r. WasluuiJion. DC. IW) 





'A 


Choinisliy 




PhysKs 


1 V 


Isl Yeai 


9-12 


Isl Yvai 


9 12 


I si Ycul 


9 12 




27^^ 


17,79.^ 


97, 


9,388 




U.2?^8 


28';^ 


9.92^ 


8'/r 


3.(i80 




M)8.(i29 


240; 


98.518 




41.844 


yA 


V).*>84 


25'^ 


17.89.^ 


iv;i 


10.494 


97, 


7.27.^ 


27 'ii 


^.02?^ 


iiv, 


\.\(^t^ 


4*4 


4.08ri 




2.n2 




518 


y/r 


I27..S8.^ 


2V/t 


4y.()9() 


11'/, 


i8.()77 


4'^ 






4.U)0 


lO'^r 


- 

2.(N7 






2r/f 


.^.494 




2sm 


yA 
yA 


*i7.849 


2m 


4.S.^i2f) 




2L848 


(i4.28r) 


2y/i 


28»(Ki7 


io';{ 


12.660 


yA 


.W.O.^fi 


28'/r 


18.A29 


14'^ 


9.022 


VA 


32.127 


28'.^; 


12.424 


lU'J 


4.676 


4.^()*;i 


2y^t 


18.8VS 


I 17r 


^671 


yA 


48.14»i 


24Vc 


2.^.^80 


I2';f 


*i.I79 


y^t 


L^774 


2.v;f 


8.447 


\'V'A 






4»).5.'S(i 


27';f 




l4*/i 


IL843 
* * 


67, 


1 .4 


2!s*;* 


: 

22.689 




I2..M)2 


6'>/ 


.Vi.288 




U>.182 




4.698 


A* A 


M)/i81 


22'X 


22.42*^ 




8.386 


47 
6';* 


10. M)^ 




4.7A8 


I27r 


2..U8 


20.*i7S 


2V4 


8.418 


MM 


4.038 


yA 

37, 

- 


8.2*M 


I /'At 


^ 998 


H*'A 


1.453 


20. 


27M 


S.827 


8'J{ 


2.412 


37, 


1 8^.6 ^ I 


^ 1 ft 


97,()2!S 


14'-^ 


44.(K)4 


()7, 


81.M8 


2riVr 


M.7?^7 




10.649 


V/, 


8.729 


2V/i 




l.V/f 


1 .9?^ 1 


67, 


129.478 


2yA 


h2Sm 


12'^ 


2.*^.412 


yA 

VA 


^7..S42 


2VA 


14.417 


9V, 


3.*«m 


141 .829 


,y\ in 




14'/* 


VV494 




AX \A1 


25 


2().L^2 


12'^ 


5.849 


VA 


:S 2.87^1 


2v;j 


22.490 


10'>J 


S.934 


yA 






8 1 .M)\ 




23.636 


(W.449 


2S*A 




1 V/' 


14.91 S 


3*^ 


24.497 


2y'A 


y.401 


10'^ 


2.327 


yA 






2«.h7.^ 


12'^ 


1 ^826 


(^'A 


3.890 


22'< 


2.,n9 


97f 


873 


y^ 




25')« 




117, 




47, 
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Appvndix I'ablc A*7 

STUDKN I S TAKING KARTH, (JKNKRAL, AND PHYSICAL SCIENCK (October 1989) 
AS A nCRCICNT OF STUDKNTS IN GRADES 9-12 







HARTHSCIHNCH 


(il'NHRALSCIhNCL 


PHYSICAL SCTI:N( 


S 1 A 1 r. 


Total Stiuienis9- 12 


\sl Yeui 


% 9-12 


Isl Ycur 


% 9-12 


I s( Year 


% 9~ 1 


AI.AHAMA 








1 CUT 


A til 


37.822 


19% 


ALASKA 


27.582 














ARIZONA 


l5.S.91t) 














ARKANSAS 


122.7^>8 






in sv] 








t Al.U'ORNIA 


1,26*^.871 


30.218 




32.4().S 


3';f 


159,140 


1 3% 


COI.ORAIK) 
















coNNiirruuT 


I2.V1(j8 


1 ? S7I 




7 l)7/i 




/.IKlV 




DhLAWARK 


27.1(W 


1 .iMin 






1 tz 
1 


o.U*!o 


22'/^' 


DIM 01 i Ol.HMIilA 


18/^4^J 


T I \ 












ll.ORIDA 


4(i8/^l() 


62.617 


1 V.Y 


15.794 




62 29^ 




(iliOKOlA 


298. UW 














HAWAII 


42.82K 


1 1 Hi 




J..^ /4 


6'/r 


7.325 


I7';f 


IDAHO 




.1." ' t 


1 f \tz. 


8.M 




3.396 




ILLINOIS 


484. L^8 


1 7 (x'JA 
1 /.»)/•♦ 




•In.U.iO 




28.1S(, 




INDIANA 


27.S.i;i4 


19.770 


1% 


L5.75(i 




23,988 


9'v- 


IOWA 


1 32.7^7 


1 3.529 


1 0'Jf 


1 fc.HllV 




I 1 I '7/1 


1 1 f'^ 

1 \ /T 


KANSAS 


I I4..S1.S 


7 S45 


7';i 


7 AW^ 


If" 


11 1 u< 

1.^,1 8.1 


1 irv 
1 J*/» 


KI'.N UK KY 


I7.S.(M.S 


2,0'n 


1 'if 

1 T 


^ ^ 5 89 


1 xw» 


1 n ,0 1 


1 1 
1 1 


LOUISIANA 


2()I..VhJ 


7 KfU 




1 1 (1 1 <i 








MAINL; 


N).(i.S(i 












MARYLAND 


I8.S.5.VS 


A. 1 .«. 


1 1 1j£ 
1 1 v» 


.1 , 1 ^ ^ 


li" 


8,584 


5'/f 


MASSACHL'SmS 


2.VS..^S() 














MKHKJAN 
















MINNf^SO 1 A 


2 1 1 .04(1 










111 IM 




MISSISSIPPI 


1 26.948 






12..S59 




MISSOUR! 


229.8fi8 


(i (i77 










f « fj. 


MONTANA 


4().7.U> 


•1 714 


1 7';^ 




it 




8 'if 


NEBRASKA 


76.693 










6,878 


90( 


NliVADA 


49..VS7 










112 


2% 


NfiW HAMPSHIRE 


46.9rv4 












NliW JKRSKY 


293.273 














NLW MBXICO 


7f).(>62 






6.808 




1 1 ,039 


15'^ 


NI:W YORK 


708.794 


1 1 K KK/i 
1 t n.nnii 


1 7'i 




,1 T 




4'^ 


NORTH (AROLINA 


310.919 


f Wi 1 

o.ini 1 








7 / ,n J4 


25<A' 


NOR LH DA KO LA 


32.89f) 




\i ft 






(1 WVl 
V, UnJ 




OHIO 


S24.832 




c ri* 


o/..i>4 


1 


37.745 


7% 


OKLAHOMA 


IMj.97i 




1 '/r 


o.vui 




tj.. Id ^ 
2o, /(>o 


17^:4 


ORliGON 


131.291 












— 


PENNSYLVANIA 


480.491 


T7 /iSU 










6% 


RHODL: ISLAND 


3f».882 












''TH CAROLINA 


172.4(i5 






1 T 1 I'M 




35.407 


21'^ 


J Ml DAKOTA 


33.3W1 










• ti*:nnhssl:l: 


229.539 




1 V 




1 4 rv 


3 1 ,(K)1 


14'X 


n-XAs 


8H.S.2(i9 










2t)9.223 


24% 


UTAH 


1 1 1 .437 












VLRMONT 


23.(if»6 














VIRCilNIA 


272.940 


M.81I 


24';f 






2,983 




WASHIN(nX)N 


224.414 












WHST VIRGINIA 


96.398 


2.024 


2'if 


(i.9fi9 




17.267 


I8';f 


WISCONSIN 


230.394 


12.628 


f / 


14.995 




27.810 


12'^ 


WYOMIN(j 


26.927 


3.1.S8 


I2';f 


L.M)5 




1.741 




Tt)TAL(.^6Malcs) 










5U 




12';< 



Souac: Stale Dcpartmcms nf iMiucaiion. DaUi on Public .Sduiols. Tall 1989; N C;ux»iiiia and Wisoonsin. Lall 1988 
Councrl ol c;hicl SHxic ScIuhiI OOkcrs. Smte lidueuiion Assessnient Ccnici . Washington. DC. 1990 
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Appviiillx Tuhlv A«K 
S riJDKN IS WKim COMI'HTKR SCIKNC K «)ct»lMtr im) 
AS A I'lCRCKN'l OK STIJDKNTS IN (iKADKS 9-12 



Toliil .Slihk'iitH 


ClHIIjl. Slm./ 




AilvnncnU'oinp. 






Pri)^*uuittiiiM(( i 


12 


Sci./rKmtaMiiiiliig 


12 


1 ^ / ,11 1 1 






























1 ?.\7*^K 


f)>} 1 








|.?(»*>,H7I 


20.7 «) 


2';{- 






t & 1 f ki 1 u 


















.4';< 




2.W»* 


WA 


314 


1% 


1 H,W) 


I.S.M 


K'/f- 












2.(M0 




, vn, I uv 
















\ 








1 2U 


2(»*> 






e».7 1 1 




44^ 






lAW 




1,15! 






1 , ' 1 ' 




'^»2I2 


2% 




l7.0f)S 








1 ;s () 


^72^ 






. VA- 


201 .SM 




2'>; 


747 


.\% 












1 ks ^ 






2.0<>5 


\% 












<n i .K u 










2 1 1 


(i.SM) 










.1.2 M 










1 K.tO? 




4.2 IK 




•i().7 U» 




\m 




\'A 


7().f>*M 




WA 


44^ 


\% 


\S7 


1/172 


\% 


24K 


\% 






















7f>.(Ki? 


S..IK1 


7S 


2«M 




7()H.7'M 


»Mi.(Ki2 










1 1.202 




i.ONO 






2.»IK^ 




402 




S K P 




7'a 










4 'it 


I.M)4 


\% 


1 








2% 




40.(1 /(} 


HS- 














l/.!.«lf»S 


1 11 1 f 

•l.V J / 


* >i 


KK 


O'iy- 


^ V U>f» 














4'i{ 


1 1 


{)% 






'% ft 


MM 


.\*A 




















































.MO. W 




WA- 


<i,OSK 


\% 


2f 











SlATf; 

AI.AHAMA 
Al ASKA 
AKI/ONA 
ARKANSAS 
CAMH mNIA 

COl.OKADO 
CONNIUTICUT 
Dia.AWAKh 
IMSrolMOI.liMUlA 
II.OKIDA 

(fl.( mCilA 
HAWAII 
IDAHO 
IIIINOtS 
INDIANA 

IOWA 
KANSAS 
KliNTlKKY 
LOUISIANA 
MAINI' 

MAKYI.AND 

MASSAC *uiisin'rs 

MICHIOAN 
MINNI-.SOTA 
MISSISSIIMM 

MISSOUHI 
MONTANA 
NI'liKASKA 
NI-VADA 
NI-.WilAMPSIIIKl. 

ni:wji:usi:y 
Ni:WMi:Xi('() 

NI:W YOKK 
NOKTIICAKOl INA 
NOKIIIDAKOIA 

OHIO 

OKLAHOMA 
OKt:(i( >N 

im*:nnsylvania 

KHODL: ISLAND 

SOD I H( *AK( n.lNA 
SOU IH DAKOTA 
TLNNL.SSLI-: 

ri:XAS 

UTAH 
VL.KMON! 
VIKOINIA 
WASHINdlON 
WLVI VIHOINIA 
WISCONSIN 
WYOMINti 

TO|AL( ^7 slalos) 

SoMHx Siiiir IVpiirliiH-ntN nt Lihu alinti. Mala on Piihlu' SihiuiK. lall I^K^. N ( urnliim iiml Wisomxin. I'all l*>«K 
(inimil «»l ( "linl Slate SihuolOHuviN. M ilc LiliualHMi Asscvsmcnl CVillci. Washingum. DC. 



Cninp Si'i. 
AilvuneciliMuvtMiKMU 



no 

K 
IN 
4N 



fi2 
2^^ 



0 

0 
0 



0 



SS2 
20 



I sm 



12 



4';i- 



1% 
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Appendix Table A-9 

PKRCKNT OF STUDENTS TAKING FIRST-YEAR BIOLOGY, CHEMISTRY, AND PHYSICS 
IN GENERAL VS. APPLIED COURSES (October 1989) 





BIOLOGY— 1 SI YEAR 


CHEMISTRY— 1 


si YEAR 


PHYSICS-^Isi YEAR 








Basic/ 






Basic/ 






Basic7 




lolal 


General 


_ Applied 


Toial _ 


General 


Applied 


Total 


General 


Applied 


ALAHAMA 




7 1 % 


29% 


17,793 


98% 


2% 


9.388 


62% 


38% 


ALASKA 




















ARIZONA 





















ARKANSAS 


34,258 






9»925 







3.680 






CALirORNIA 


328,663 


68 


32 


100.365 


, , , 




42,057 






COl ORAIX) 




















coNNncncur 


30.984 


59 


41 


17.893 


76 


24 


10.494 


63 




DKLAWARF. 


7.273 


59 


41 


3.025 


86 


14 


1 . U/) 


98 


2 


DIST Of- COLUMBIA 


4,086 


99 


1 


2.132 


99 


1 


518 


95 


5 


ILOKIDA 


I27..S83 


HI 


19 


49.696 


94 


6 


1 8,677 


99 


1 


OBOkOIA 




















HAWAII 


y..S7() 


57 


43 


4.160 


63 


38 


2,097 


61 


39 


IDAHO 


1 1.955 






3.494 







2,005 






ILLINOIS 


97,849 


92 




45.926 


99 


1 


21,848 


99 


1 


INDIANA 


69.286 


79 


21 


28}h)7 


98 


2 


12.660 


96 


4 


IOWA 


37,035 


97 


3 


18.329 






9,022 






KANSAS 


32J27 






12,424 






4,676 






KENTUCKY 


43.691 






18.835 




^, 


5,671 


97 


3 


LOUISIANA 


48,149 






23.3KO 






9,179 






MAINB 


13.774 






8.447 


- , 


— 







— — 


MARYLAND 


49,556 


94 




26.565 


92 


8 


1 1 ,843 


97 


3 


MASSACHUSmS 




















MICHIGAN 





















MINNESOTA 


5 1 .939 


96 


4 


22,689 







12,302 






MISSISSIPPI 


39,288 


82 


18 


16.182 







4.698 


. .. 


— _ 


MISSOURI 


50.981 






22.425 






8,586 






MONTANA 


10,303 


98 


2 


4.738 






2,338 


97 


3 


NEBRASKA 


20.978 


78 


22 


8.418 






4.058 


99 


I 


NEVADA 


8,291 


96 


4 


3.998 


97 


3 


1,453 


H2 


18 


NKWHAMPSHIRL 




















NFW JKRSEY 




















NEW MEXICO 


20.536 






5.827 







2.412 






NEW YORK 


189,631 






97,025 







44.()64 






NORTH CAROLINA 


81,618 






63 







34,694 






NORTH DAKOTA 


8,729 


97 


3 


4.363 






1,951 


95 


5 


OHIO 


129.478 






62,(X)7 






25,412 






OKLAHOMA 














3,908 


99 


1 


OREGON 





















PENNSYLVANIA 


141.829 


81 


19 


65,610 






33.494 






RHODE ISLAND 




















oUU 1 n v> AKUl*liNA 
















70 




SOUTH DAKO TA 










— 










lltNNESSEE 








')1 4Q0 






5 934 






TEXAS 


235,207 


78 


22 


81,301 






23!6.36 






UTAH 




















VERMONT 




















VIRGINIA 


69.449 


89 


11 


36.(>44 


90 


10 


14.915 


99 


I 


WASHINGTON 




















WEST VIRGINIA 


24.497 






9.401 






2.527 






WISCONSIN 


56.5W) 


95 


5 


28.673 






13,H26 






WYOMING 


5.K90 






2,379 






988 


88 


12 


MEDIAN 






18% 




94% 


6% 




96% 


3% 



Source: Slate DepttilnicniN of Eulucation. Dala on Public Schools, Pall 1989; N Carolina and Wisconsin, Fall 1988 
C ouncil of Chief S tale School Officej^s, State Education A ssessni cni Ce nter. Washington. DC, 1990 ^ 
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STUDKNTS 



SI'Al'lv 

A!-A»AMA 

ALASKA 

ARIZONA 

ARKANSAS 

CALIFORNIA 

COI ORADO 
CX)NNI;C^riCUT 
DHLAWARI' 
DISTOI" COLUMBIA 
I'LORIDA 

(mORCilA 

HAWAII 

IDAHO 

ILLINOIS 

INDIANA 

IOWA 
KANSAS 

ki-;ntucky 
louisiana 

MAIN!-: 

MARYLAND 

MASSACHllSI-'ITS 

MlC^niCiAN 

MINNLSOTA 

MKSSISSim 

MISSOURI 

MONTANA 

NI'JikASKA 

NliVADA 

Ni:W HAMPSHIRL 

NI-WJLRSLV 
NI'W MliXlCO 
NL:W YORK 
NORTH CAROLINA 
NORTH DAKOTA 

OHIO 

OKLAHOMA 
ORHOON 
PLNNSYl.VANIA 
RHODl; ISLAND 

SOUTH CAROLINA 

SOUTH DAKOTA 

Tf'NNl-SSI-l; 

TL.XAS 

UTAH 

vi:rmon'i 
viroinia 
washington 

WI-ST VIR(ilNIA 

WISCONSIN 

WYOMINO 

MI-DIAN 



AppindlxTubkA-lO 
TAKINC- SCIKNCK COURSES AS A PERCICNT OF S l UUENTS IN GRADES 7-« 



'lotal 
StuiiL'mh7-.H 

ILS,(m6 
\'S,(y\ I 

67.%2 
6K().491 

H().7.S3 

I4.,V7I 

261.1 1*^ 
l6M..S8*i 

33.149 
2.SL77H 
143.914 

67.HH() 
6L994 
9f),|y7 
IU1.4.S4 
30.2 2^ 

9H.()72 

1 

2I7.34.S 
|()6,U)3 
77. (XW 

I2().4(K) 
22.372 
39,291 
27.l7f> 
24/; 1 1 

I49.(K)4 
4(),.S ^8 
3.S5.6.S7 
Ki2.f>(m 
I7..S74 

263.144 
H4.(Kj6 
7L947 

236.677 
19.346 

94.9H4 
i9.()Kl 
1 22.6«K) 
4H9/KW 
fj7.()LS 

13.772 
l4V(Ki7 
I17.4H9 

.S2.626 
H)7.9()9 

14.3HO 



(iliNliRAL 
SCIHNCH 

48% 



16 
47 

19 

KS 
23 

12 
12 
76 



26 
43 
13 

12 



94 

33 
7.S 
10 
2 



4K 
IS 
94 

^4 
29 

43 

7 
94 



LIMi SC UiNCH liARTH SCIHNCL 



12 
24 
16 

26';^' 



36% 
14 

34 
4.S 

33 

33 
38 



33 
28 
23 

39 



34 

32 
8 
13 
23 



3() 
41 

.SI 
7 

25 
34 

48 

!S2 

37 

0 
43 
31 

33% 



35% 
5 

9 
.SI 

11 

8 
10 
3 



2^ 
24 
IK 

13 

24 

2.S 
3 
7 
7 



23 
IS 
1 

49 
LS 



23 



4S 



46 



22 
14 
16 

LS'>?- 



1>HYSK*AL 
SCIl'NCM 

1% 



2 
9 

2K 
23 



22 
4 



14 
0 



2.S 



5 
2 
8 
LS 



n 

29 
1 
I 

a 

4 
2.S 



46 

3 

13 
18 



Note l>crccfUu«es based on imirsc cim)linicm data; suciKC laiighl in sclf-ciMimined dassnH)im tuit '"^''"^^^'^ 
Smiac Siaic Depannu-m-, i>t i:ducati<m. Dalu on Public Schools, hall 1989; N.Curolinn and WihaniMru hull 1988 
Council ol ( hict Siaic Sc .lool Olficcrv Stale lUlucatlon AsHcssnicnl C'crilci. WusiMngton. DC. 199() 
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Appendix Table A-11 

STUDENTS TAKING REGULAR, ACCELERATED M>» FHEMATICS, AND ALGEBRA 1 
AS A PERCENT OF STUDENTS IN GRADES 7-8 



STATE 


Total StiuictUs 
Grade 7 


Grade 7 Math 


Maih7 
Accelerated 


Total Students 
Grade 8 


Grade 8 Muth 


Muth 8 
Accelerated 


Mutl) 8 
Algebra 1 


ALABAMA 


6().174 


82Cf 


13% 


54.912 


83% 


5% 


7% 


ALASKA 




— 




7..S72 




— 




ARIZONA 




— 




42.172 


— 




— 


ARKANSAS 




44 


10 


33.353 


55 


— 


3 


CALIFORNIA 


349,.*i24 


79 


4 


330.967 


70 


3 


13 


COLOR AIX) 


41.()!Sft 


*— . 




39.697 


— 


— 


— 


CONNECTICUT 


32.7J7 


76 


24 


31.127 


61 


19 


16 


DFiLAWARI; 


7.437 


86 


15 


6.934 


62 


9 


20 


DLST OF COLUMBIA 


5.562 


91 


/ 


5.119 


75 


23 


— 


FLORIDA 


133.356 


74 


19 


127.763 


67 


15 


11 


GKORGIA 


87.085 




. 


82.504 


, 


. — 


— 


HAWAII 


11.429 


86 


1 


11.177 


80 




6 


II)A*IO 


16.962 


63 


11 


16.187 


46 


11 


12 


ILLINOIS 


129.195 


83 


6 


122.583 


78 


1 


7 


INDIANA 


73.685 


— 




70.229 




— 


— 


IOWA 


34.743 






33.143 




— 


— 


KANSAS 


31.805 


81 


15 


30,189 


75 


16 


— 


KF,NTU(^KY 


49.955 


90 


5 


46.242 


92 


— 


11 


LOUISIANA 


61.479 


39 


— 


54.975 


60 


1 


5 


MAINE 


15.309 




- 


14.917 


— 


— 


— 


MARYLAND 


51.443 




22 


46.629 


69 


— 


24 


MASSACMUSErrS 


58,134 






58.141 




.... 




MICHIGAN 


111.085 




— • 


1(K).260 




— 


— 


MINNESOTA 


54.333 


58 


— 


51.830 


48 


— 


6 


MISSISSIPPI 


40.990 


93 


10 


36.019 


78 


— 


7 


MISSOURI 


62,348 


82 




58.052 


72 


— , 


10 


MONTANA 


11.455 


81 


3 


10,917 


83 


— 


— 


NEBRASKA 


20.175 


76 




I9.I 16 




27 


— 


NEVADA 


13.978 


69 


24 


13.198 


62 


16 


7 


NEW HAMPSHIRE 


12.653 


— 




12.058 




— 


— 


NEW JERSEY 


76,397 







72.607 


— 


— 


— 


NEW MEXICO 


20,770 


85 


14 


19.768 


82 


8 


8 


NEW YORK 


184,326 


83 


12 


171,331 


8) 


9 


— 


NORTH CAROLINA 


83.328 


80 


8 


79.280 


82 


11 




NORTH DAKOTA 


9,070 


99 


3 


8.504 


89 


13 


— 


OHIO 


134/>03 


82 


14 


128.241 


87 


— 


9 


OKLAHOMA 


43,304 


78 


7 


40.762 


7^ 


— 


7 


OREGON 


36,694 




^- 


35,253 


— 




— 


PENNSYLVANIA 


120,714 


UK) 




115,963 


91 


— 


— 


RHODE ISLAND 


9.958 






9.388 


— 


— 


— 




49.293 


t(K) 




45,691 


99 




13 


SOUTH DAKO FA 


9.K(K) 






9.275 




— 




TENNESSEE 


M.114 


92 


- 


58.576 


85 


— 


— . 


TEXAS 


25 L852 


97 






Ml 






UTAH 


34.452 






32.563 








VERMONT 


7.026 






6,746 








VIRGINIA 


73.027 


75 




70,040 


89 






WASHINGTON 


f>0,872 






56.617 








WEST VIRGINIA 


27.334 


52 


6 


25,292 


36 


12 


8 


WISCONSIN 


56.152 


85 


6 


51,757 


92 


7 




WYOMING 


7.421 


82 


14 


6,959 


76 




20 


MEDIAN 




82% 


10% 




78% 


11% 


8% 



Note: Pco'ctuugcs based m course enrollment data; malheniatics tau)tht in self-contained classrooms not included. 
Source: State Deparinjents of lUlucation, Data on Public Schools. Fall 1989; N.Carolinu and Wisconsin, Fail 1988 
Council of Chief State Sch(H)l Oftkcrs, wSiatc Education AssesMncnt Center. Washingtoj»J)C. 1990 
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APPENDIX B 



Tables with Characteristics of Teachers In Public Schools by State 



B- 1 Mathematics Teachers by Primary and Secondary Assignment 

B-2 Biology and Chemistry Teachers by Primary and Secondary Assignment 58 

B-3 Physics and Earth Science Teachers by Primary and Secondary Assignment 59 

B-4 General. Physical, and Computer Science Teachers by Primary and Secondary Assignment 60 

B-5 Science Teachers (Total Grades y-12) 

B-6 Age of Science and Mathematics Teachers 

B-7 Gender of Science and Mathematics Teachers 

B-8 Race/KthnicityofTeachers Assigned in Mathematics and Biology 64 

B-9 Race/Bthnicity of Teachers Assigned in Chemistry and Physics 65 

B-IO AUTeachersinStateinGradesy-12by Age. Gender, and Race/Rthnicity 66 

B-l I State Certification Requirements for Secondary Science and Mathematics Teachers 67 

B-12 Certification Status of Mathematics Teachers by Primary and Secondary Assignment 68 

B-l 3 Certitlcation Status of Biology Teachers by Primary and Secondary Assignment 69 

B-14 Certification Status ofChemistry Teachers by Primary and Secondary Assignment 70 

B-l 5 Certification Status of Physics Teachers by Primary and Secondary Assignment 7 1 

B-16 Mathematics and Science Teachers with College Majors in Mathematics. Mathematics Education. Science, and 

72 

.Science lulucation 



Notes for all Appendix B Tables: 
— Data not available from state. 

Total = Sum of teachers with a given characteristic among the states reporting data. 
Median = The median state percentage of teachers with a given characteristic. 
All data on teacher:; m public schools. 
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Appendix Table H-2 
UIOLOGY AND CHKMISTRY TKACHERS (Grades 9-12) 
BY PRIMARY AND SECONDARY ASSIGNMENT 





~ ••• 


Hlfll fVSV 


— 




• — — 

■■• 


CHPMIS IRY 






Prinmry 


SevDndiiry 




Primury 


SecDiuiary 




STATIi 


Assignment 


AssipiuniMU 


TiUal 


AsMgnircni 


ANsignnicnt 


ALABAMA 












380 


ALASKA 




... 


1()7* 


— 




36* 


ARIZONA 


... 








• ~ 


202* 


ARKANSAS 






.SIS 




1*V'A 


283 


CAI-II'ORNIA 








SVA 


477r 




COLORADO 






yn* 




.... 


m* 


CONNrXTI(\lI 






620 




\2*A 


373 


DI'LAWARIi 


4.V;; 






22*;f 


WA 


77* 


mSTOFCOLrMHIA 




- 


HO* 






40* 


ll.ORlDA 




- 








L(W(> 


(ii:OR(JIA 




... 


l.26()* 




- 


63()* 


HAWAII 






IV^ 


IV'A 


21'A 


4») 


IDAHO 






2.70 


\h^A 


84 7< 


I2v 


ILLINOIS 


— 


... 


L.M2 


— 




f».S4 


INDIANA 












4*>1 


IOWA 






7(H) 


2ky^ 


80'.^ 


42-? 


KANSAS 










- 


37(1 


KHNrucKY 






(m 


4.v;t 


57*;^ 


34.S 


LOUISIANA 






SI6 


. — 


**- 


442 


MAINli 








— 




203 


MARYLAND 






784* 






3*)2* 


MASSACHUSIHTS 




- 


764 






4Mj 


MICHIGAN 




1 




1}% 


27</{ 


4.M 


MINNHSO'I'A 






7LS 






47S 


MISSISSUHM 












141 


MISSOURI 


e>.S'/r 




VHf> 


40';f 




?i74 


MONTANA 




U2% 


2U. 


IK'?! 


«2';; 


LS4 


NRURASKA 






288* 


- 




I73» 


NLVADA 






213 




42% 




NbW HAMPSHIRL 






228 








NliWJHRSHY 






I..W7* 


AiVA- 


(lO'A 




NLWMI-XICO 






M)\ 


40'iJ 




121 


NHW YORK 


6.S'Jf 




?iJ80 


t)h'A 




L864 


NORTH CAROLINA 




\2'^ 


1.181 


8.S'/f 


\yA 




NOR I H DAKOTA 


2h'*f 


74'.4 


262 


1 \'A 


8*)% 


174 


OHIO 






I .^>y.'^ 


ivVA 


My'A 




OKLAHOMA 






';oi 


MV'/i 


10% 


481 


ORlXiON 




17'J; 








158 


PENNSYLVANIA 






L7S.S 




\yA 


1.016 


RHODL ISLAND 




\2'yt 


176* 


7.V^ 


21*A 


lO.S* 


SOUTH CAROLINA 


71';; 




M'^ 




M% 


324 


SOUTH DAKOTA 






2^0 


2iV'i 


HiV4 


l!^l 


Tl-NNMSSlili 




W'A 


70W 




40''^ 


VS7 


irxAs 






.^/>'^l 




.S0'){ 




UTAH 




\S'A 


S0'^ 


()2';{ 




KKS 


VLRMONT 






1 1 \* 








VIRCMNIA 


77'X 


2 v>; 


W4 


74'yt 


2h'^ 




WASHINCrn )N 






874* 






2*11* 


WLSTVIROINIA 












1K2* 


WISCONSIN 






8.^8 


?^2'^ 


4K';< 


.^22 


WYOMIN(i 




4K'4 


180 


.WA 


70'^ 


125 


MliDIAN 




m* 






48^:} 




U.S. TOTAL 






40.277 






21.1% 



U.S. Ti«;il IS buseii cm sUWc universe &M\\ plus inipulalion for ni>n rc|K>rting suites (•) 

Siuircc. Slate Dcpaitnienls nf f-iiucaiion. Data on Public SehiuyK. l all P>H^. N.Ciiroliriu. l-all 1 ^88 

Ciumcil i>f Chict Slate Schin>l OlfKers, Stale l Alucalion Asscssiucnl Center. Washin^tim. DC. i^MO 
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PHYSICS AND KAKTII SCIKNCK I KACIIKKS ((irtickvs •>-12) 
BY I'KIMAKY ANDSECONUAKY ASSi(iNMKNT 







111 J vcu 'c: 












Piiiiuuy 


Sciomlury 




Primurv 


Sccniulaiy 


I'Otlll 




ANhi^nincnt 


AhMgiiinent 


Tiilal 


Ahhi^nntcai 


Assij^iunciM 


ALABAMA 






}m 


33'*^ 


67% 


18 


ALASKA 








..... 


— 


36* 


ARIZONA 






202' 


- 




202* 


AKKANNAS 






220 


4.S*/1 


f^y^i 


91 


CALIFORNIA 


21% 




H(i8 




IV'A 


61(1 


(X)LORAIX) 






\^)^)* 






m* 


TONNKnUUI 






24.^ 


57»)f 




258 


DHLAWARIi 




24«ii 






lyi 


52* 


DISTOirOLUMHIA 






27* 






27* 


FLORIDA 






(1.^2 




- 


2.(K)8 


GFORGIA 






420* 






420* 


HAWAII 


^\\% 




V) 


25% 


75% 


76 


IDAHO 






KM 




64<;< 


105 


ILLINOIS 






2v.^ 






185 


INDIANA 






^hH 






283 


IOWA 




sm 


}W 




\yA 


3U 


KANSAS 






262 






82 


KliNTUCKY 






220 


2m 


72'^ 


4.1 


LOUISIANA 






241 






108 


MAINi: 






17^ 






174 


MARYLAND 






2M* 






261 • 


MASSACHUSIHTS 






2i^') 






323 


MICHIGAN 






2M 






— 


MINNESOTA 




im 








122 


MISSISSIPPI 




7.Py* 


46 


— 


— 


1 


MISSOURI 






Hi) 




53'^ 


167 


MONTANA 


\\% 




132 




74'* 


106 


NBBRASKA 




- 


n.v 






58* 


NEiVADA 






4i 




43«)f 


88 


NEW HAMPSHIRL 




— 


M 


— 


— 


34 


NKV/JERSKY 






^y)* 






5,S9* 


NKW MI-XICO 


\VA 




78 




85'* 


55 


NKW YORK 






U.S8 


61*:* 


3<>% 


2,931 


NORTH CAROLINA 


8(Kt 


20'^ 




77 


2yA 


171 


NORI H DAKOIA 




^y>( 


125 


0*5^ 


am 


9 


OHIO 






7.SI 


fyO'iJ 


4m 


394 


OKLAHOMA 


\m 




240 


15% 


85% 


86 


OREGON 






KKi 






— 


PENNSYLVANIA 




2m 


f)70 


82% 


\m 


728 


RHODF. ISLAND 




}m 


10* 


14';^ 




7()* 


SOUTH CAROLINA 


\m 


81'^- 


:!o 


17'^ 


H3*if 


6 


SOUTH DAKOTA 






125 


38% 


62% 


26 


HiNNHSSLL 


I.VJf 


87'J; 


2^K 


2K'.V 


72'^l 


39 


TLX AS 


20*^ 




90^) 


41'j; 


y>"4 


366 


UTAH 


yyA 






Sin 




109 


VHRM0N1 






45* 






45* 


VIRGINIA 






323 


7"';( 


21% 


789 


WASHINGTON 






2*>l* 






29|» 


WFST VIRGINIA 






122 






67 


WISCONSIN 


2m 




^4 


4V:{ 


57*4 


113 


WYOMINCi 








20*>f 




94 


mi;dian 








40^* 


60** 




U.S TOTAL 






14.070 






LM25 



U.S. Toiiil is bused m siaie milviTsc dula plus inipiitnimn foi iuin-a»porimg Males (*). 

Soiiac: Stale DcpartnitMUs ot I'ducumni. Data on Piililk* Schtwils, Fall 1 989; N C^irnlina. Fall I ')88 

Council oK hief Stale St hiHil Of llcers. Suue luluv aiion Assessnirm Center. Washmijuin. DC. 1990 
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Appendix Table B-4 

GENERAL, PHYSICAL, AND COMPUTER SCIENCE TEACHERS (Grades 9-12) 
BY PRIMARY AND SECONDARY ASSIGNMENT 


STATE 


GENERAL SCIENCE 


PHYSICAL SCIENCE 


COMPUTER SCIENCE 


Primary 
Assignment 


Secondary 
Aksignment 


Total 


Primary 
Assignment 


Secondary 
Assignment 


Total 


Primary 
Assignment 


Secondary 
Assignment 




ALABAMA 


36% 


64% 


136 


41% 


59% 


611 


32% 


o8% 


107 


ALASKA 


— 




— 


— 


— 


— 


— 






ARIZONA 




— 


— 


— 


— 


— 


85% 


15% 


78 


ARKANSAS 


35% 


65% 


210 


48% 


52% 


485 


34% 


66% 


181 


CALIFORNIA 




70% 


540 


39% 


61% 


:,155 


29% 


71% 


1,252 


CX)LORADO 


— 


— 


— 


— 


— 


— 




— 


— 


CONNECmCUl 


53% 


45% 


311 


41% 


59% 


179 


25% 


75% 


253 


DELAWARE 


— 


— 


19 


— 


— 


— 


— 


— 




IMST OF COLUMBIA 


— 


— 


— 


— 


— 


— 


— 


— 


— 


FLORIDA 




— 


634 




— 


1,914 


— 


— 


746 


GEORGIA 


— 


— 


— 


— 


— 


— 


— 


— 




HAWAII 


18% 


82% 


130 


37% 


63% 


137 


16% 


84% 


25 


IDAHO 


26% 


74% 


176 


17% 


83% 


109 


1 1% 


89% 


123 


ILLINOIS 


89% 


11% 


489 


96% 


4% 


198 


63% 


37% 


520 


INDIANA 


— 


— 


437 


— 


— 


338 




— 


211 


IOWA 


86% 


14% 


368 


99% 


1% 


297 


— 


— 


144 


KANSAS 


— 


— 


443 


— 


— 


141 


— 


— 


301 


KENTUCKY 


42% 


58% 


406 


39% 


61% 


329 


20% 


80% 


148 


LOUISIANA 


— 


— 


218 


— 


— 


597 


— 


— 


172 


MAINE 


— 


— 


120 


— 




167 




— 


171 


MARYLAND 


— 


— 


— 


— 


— 


— 


— 




« — 


MASSACHU&ETrS 


— 


— 


L322 


— 


— 


— 


— 


— 


— 


MICHIGAN 


80% 


20% 


L578 


— 


— 


— 


55% 


45% 


274 


MINNESOTA 


— 


— 


— 


45% 


55% 


618 


17% 


86% 


235 


MISSISSIPPI 


40% 


60% 


85 


— 


— 




37% 


63% 


35 


MISSOURI 


30% 


70% 


420 


44% 


56^0 




43% 


57% 


482 


MONTANA 


13% 


87% 


39 


18% 


82% 


84 


10% 


90% 


220 


NEBRASKA 


— 


— 


— 


— 


— 


— 


— 


— 


— 


NEVADA 


52% 


48% 


159 


— 


— 


— 


43% 


57% 


155 


NEW HAMPSHIRE 




— 


186 


— 


— 


10 


— 


— 


— 


NEW JERSEY 


— 


— 


522 


— 


— 


734 




— 


618 


NEW MEXICO 


30% 


10% 


106 


447c 


56% 


162 


38% 


62% 


129 


NEW YORK 


50% 


50% 


1,591 


54% 


46% 


2,160 


21% 


79% 


1,065 


NORTH CAROLINA 


— 


— 


. — 


84% 


16% 


1,102 


48% 


52% 


282 


NORTH DAKOTA 


— 


— 


— 


!8% 


82% 


264 


4% 


96% 


141 


OHIO 


51% 


49% 


K002 


50% 


50% 


590 


48% 


52% 


627 


OKLAHOMA 


28% 


72% 


243 


48% 


52% 


530 


32% 


68% 


331 


OREGON 


84% 


21% 


525 


— 


— 


— 


42% 


58% 


137 


PENNSYLVANIA 


— 


— 


— 


— 


— 


— 




— 


— 


RHODE ISLAND 


— 


— 


135 


— 


— 


18 


— 


— 


47 


SOUTH CAROLINA 


34% 


66% 


253 


54% 


46% 


541 


43% 


57% 


119 


SOUTH DAKOTA 


21% 


79% 


34 


21% 


79% 


172 


31% 


69% 


259 


TENNESSEE 


47% 


53% 






A ACL, 










TEXAS 








50% 


50% 


3,461 


47% 


53% 


1,839 


UTAH 








67% 


33% 


133 


43% 


57% 


120 


VERMONT 




















VIRGINIA 








28% 


72% 


76 


30% 


70% 


227 


WASHINGTON 




















WEST VIRGINIA 






128 






281 






177 


WISCONSIN 


51% 


49% 


406 


33% 


67% 


233 


15% 


85% 


396 


WYOMING 


52% 


48% 


264 














MEDIAN 
TOTAL (36 Slates) 


40% 


60% 




44% 


56% 




32% 


68% 




14,165 


19,873 


12,394 


Source: State Departments of Education, Data on Public Schools, Fall 1989; N.Carolina, Fall 1988. 
Council of Chief State School Officers, State Education Assessment Center, Washington* DC, 1990 



60 



Appendix Table B-5 


SCIENCE TEACHERS (Grades 9-12) 


(Population Estimates) 


STATE 


SCIENCE (All Fields) 




Total 


AT ARAMA 


2,486 


ALASKA 


440 


ARIZONA 


1,030 


ARKANSAS 


1.536 


CALIFORNIA 


8.529 


poi OR Ann 


1,277 


CONNECTICUT 


1,998 


DELAWARE 


152 


DIST OF COLUMBIA 


111 


FLORIDA 


3.183 




2,923 


HAWAII 


239 


IDAHO 


549 


ILLINOIS 


3,791 


INDIANA 


2,084 


IOWA 


1,423 


KANSAS 


1.358 


KENTUCKY 


K695 


LOUISIANA 


1.995 


MAINE 


67^ 


MARYLAND 


1.253 


MASSACHUSETTS 


2.664 


MICHIGAN 


4.044 


MINNESOTA 


1,955 


MISSISSIPPI 


777 


IVIlOOUUIxl 


1,934 


MONTANA 


824 


NEBRASKA 


828 


NEVADA 


388 


NEW HAMPSHIRE 


343 


MPU; IPRQPV 


3,201 


NEW MEXICO 


622 


NEW YORK 


7,576 


NORTH CAROLINA 


2.698 


NORTH DAKOTA 


595 


uniu 


3.992 


OKLAHOMA 


2.482 


OREGON 


1.171 


PENNSYLVANLX 


5.195 


RHODE ISLAND 


201 


SOUTH CAROLINA 


1 

1 tVJ 1 


SOUTH DAKOTA 


392 


TENNESSEE 


1.817 


TEXAS 


8.192 


UTAH 


1.002 


VERMONT 


318 


VIRGINIA 


2,474 


WASHINGTON 


2,678 


WEST VIRGINIA 


810 


WISCONSIN 


2,549 


WYOMING 


383 


U.S. TOTAL 


101.867 


Note: The number of science teachers per slate is a population estimate based on a state-representative 


sample of teachers responding to the Schools and Staffing Survey. 


Source: National Center for Education Statistics* 1988. 


Council of Chief State School Officers, State Education Assessment Center, Washington, DC. 1990 
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Appendix Table B-6 
AGE OF SCIENCE AND MATHEMATICS TEACHERS (Grades 9-12) 





MATH 


BIOLOGY 


CHEMISTRY 


PHYSICS 




Toial 


Under 


Age 


Over 


Total 


Under 


Age 


Over 


Total 


Under 


Age 


Over 


Total 


Under 


Age 


Over 


CTAfC 


Tcuthers 


30 


30-49 


50 


Teachers 


30 


30-45 


50 


I'eaciiers 30 


30-49 


50 


I'eachers 


30 


30-49 


50 


Al.AHAMA 


1.597 


13% 


69% 


13% 


809 


U% 




12% 


380 


1 4%) 


66% 


15% 


305 


16% 


60% 


18% 


ALASKA 




— 


— 


— 


— 


- 






















ARIZONA 


— 


— 






— 


— 




— 







— 




— 


— 


— 


— 


ADV AKIC AC 
r\ l\ IV r\ 1> i) /\ 3 


(P)650 


14% 


71% 


15% 


518 


12% 


74% 


14% 


283 


12% 


71% 


18% 


220 


13% 


65% 


22% 




9.684 


13% 


61% 


26% 


3.733 


14% 


65% 


21% 


1,308 


15% 


62% 


23% 


868 


14% 


63% 


22% 


COLORADO 


1.297 


9% 


69% 


22% 


(•)1J6I 


9% 


69% 


22% 


















CONNIiCTICUT 


1.453 


6% 


74% 


20% 


620 


6% 


70% 


24% 


373 


6% 


67% 


27% 


243 


7% 


64% 


29% 


DELAWARE 


(F)240 


9% 


63% 


28% 


(F)55 


4%' 


73% 


23% 


(F)17 


0% 


59% 


41% 


(P)4I 


17% 


54% 


29% 






































































GBORGIA 


— 


— 


— 


— 





— 


— 









— 


— 


— 


— 


— 




HAWAII 


831 


14% 


63% 


17% 


153 


14% 


62% 


15% 


49 


12% 


67% 


18% 


39 


15% 


62% 


21% 


IDAHO 


M9 


I7';i 


64% 


19% 


270 


8% 


73% 


20% 


129 


1 1% 


62% 


27% 


104 


13% 


56% 


31% 




3.745 


11% 


66% 


23% 


1.312 


9% 


63% 


28% 


654 


10% 


60% 


30% 


293 


12% 


56% 


32% 




2.298 


15% 


68% 


17% 


1.003 


11% 


67% 


22% 


491 


13% 


66% 


21% 


368 


13% 


62% 


25% 


IOWA 


1.4H7 


15% 


67% 


18% 


700 


16% 


65% 


19% 


427 


17% 


63% 


20% 


390 


16% 


63% 


21% 


KANSAS 


1.179 


22% 


57% 


21% 


653 


16% 


64% 


20% 


370 


20% 


63% 


17% 


262 


14% 


63% 


23% 


KHNTUCKY 


1.659 


19% 


71% 


10% 


689 


11% 


75% 


14% 


345 


14% 


73% 


13% 


220 


16% 


71% 


12% 


1 r\\ AKIA 




— 




— 


— 


— 




— 




— 


— 


— 


— 


— 


— 


— 


WAlKin 


796 


14% 


71% 


15% 


357 


16% 


69% 


15% 


203 


14% 


68% 


18% 


173 


13% 


83% 


21% 


MARYLAND 


































MASSACHUSE1TS 






— 


— 


— 


— 









_^ 


— 


— 


— 








MICHIGAN 


3.339 


8% 


68% 


24% 


839 


8% 


66% 


26% 


434 


5% 


62% 


33% 


261 


6% 


66% 


29% 


MlKIKTtJVnT A 


1.811 


10% 


61% 


29 :t 


715 


9% 


61% 


30% 


475 


9% 


92% 


45% 


366 


8% 


59% 


33% 


iV] loclloo Ir r 1 


719 


14% 


68% 


17% 


398 


11% 


71% 


18% 


141 


13% 


68% 


18% 


46 


9% 


70% 


20% 


MISSOURI 


K999 


19% 


65% 


15% 


986 


17% 


68% 


14% 


574 


19% 


63% 


18% 


361 


14% 


65% 


21% 


MONTANA 


535 


13% 


68% 


19% 


236 


12% 


70% 


18% 


154 


18% 


65% 


17% 


132 


16% 


67% 


17% 


NEBRASKA 


— 


— 


— 


— 


— 


— 


— 


— 








— * 




— 


— 




NIPV Al'^A 
1>11V f\iJf\ 


673 


11% 


68% 


22% 


213 


10% 


71% 


19% 


69 


13% 


77% 


10% 


41 


7% 


73% 


20% 




































NK W JERSEY 


(P)4.375 


10% 


71% 


19% 


(F)887 


10% 


71% 


20% 


(F)337 


12% 


66% 


22% 


(P)82 


7% 


65% 


28% 


NEW MEXICO 


643 


12% 


68% 


20% 


301 


13% 


69% 


18% 


121 


7% 


75% 


18% 


78 


10% 


73% 


17% 


NEW YORK 


7.853 




71% 


20% 


5.180 


11% 


68% 


21% 


1.864 


9% 


64% 


27% 


1.158 


7% 


66% 


27% 




(P)2.656 


20% 


70'^ 


10% 


(P)L036 


21% 


66% 


13% 


(F)469 


46% 


25% 


29% 


(F)264 


15% 


68% 


17% 


J^VJIx t n iJf\n\J 1 r\ 


471 


22% 


65% 


1 3% 


262 


19% 


65% 


16% 


174 


20% 


67% 


13% 


125 


14% 


70% 


16% 


OHIO 


4.254 


16% 


70% 


13% 


1,695 


12% 


73% 


16% 


985 


14% 


71% 


15% 


751 


13% 


73% 


14% 


OKLAHOMA 


1.674 


17% 


72% 


1 1% 


901 


19% 


72% 


F9% 


481 


14% 


73% 


13% 


240 


7% 


75% 


18% 


OREGON 


1.222 


12% 


65% 


22^^ 


338 


9% 


69% 


22% 








— 


— 


— 


— 


— 


— 


PPNN^YI VANIA 


5.704 


9% 


72% 


19% 


L755 


8% 


70% 


22% 


1.016 


10% 


66% 


24% 


670 


10% 


64% 


26% 


DI4r\nPl6I AKIM 
Knt/L/C laUAINLJ 


(H)418 


3% 


82% 


15% 


(F)155 


6% 


77% 


17% 


(P)77 


3% 


68% 


30% 


(P)44 


2% 


80% 


\m 


SOLrm CAROLINA 


1.853 


18% 


70% 


13% 


615 


15% 


72% 


13% 


324 


15% 


68% 


17% 


210 


13% 


70% 


17% 


SOUTH DAKOTA 


707 


18% 


60% 


22^^ 


230 


23% 


64% 


13% 


15 


23% 


60% 


17% 


125 


22% 


60% 


18% 


1T-NNESSEE 


1.872 


15% 


63% 


14% 


709 


12% 


66% 


13% 


35 


13% 


64% 


18% 


238 


9% 


63% 


21% 


'IliXAS 


































UTAH 


1.114 


16% 


62% 


22% 


50:i 


12% 


68% 


20*« 


105 


11% 


72% 


17% 


69 


10% 


71% 


19% 


VERMONT 


































VIRGINIA 


3.114 


12% 


69% 


19% 


994 


12% 


(>6% 


22% 


543 


l.^% 


64% 


24% 


323 


13% 


56% 


31% 


WASHINGTON 


































WEST VIRGINIA 


































WISCONSIN 


L960 


13% 


6691. 


21% 


838 


8% 


65% 


27% 


522 


10% 


62% 


28% 


374 


9% 


60% 


30% 


WYOMING 


































1X)TAL(36 mics) 




13% 


68% 


19% 




12% 


68% 


2v>% 




13% 


65% 


22% 




11% 


65% 


23% 



Note: Total Teachers=Tcachcrs with primary or secondary assignment in subject; 
♦Total Teachers reported under Biology = All science fields 

Source: State Departments of Education. Data on Public Schools. Fall 1 989; N.Carolina, Fall 1 988, 
Council of Chief State School Officers, State Education Assesstnent Center. Washington. DC> 199<) 
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Appendix Table B-7 
GENDER OF SCIENCE AND MATHEMATICS TEACHERS (Grades 9-12) 



STATE 


MATH 


j BIOLOGY 


CHEMISTRY 


PHYSICS 


Total 
Teachers 


Mule 


Fenmle 


1 Total 
leuchers 


Male 


Female 


Total 
Tcuchcrs 


Mule 


Female 


Total 
Teachers 


Malii 


Female 


ALABAMA 


t / 


fO 


\>4 tV 






nj 




4U tv 


UU fO 




Si C£) 
J 1 <v 




ALASKA 


























ARIZONA 


L3()4 


51% 


43% 




66% 


34% 














ARKANSAvS 


(P)650 


39% 


61% 


518 


5 1 % 


49% 


283 


60% 


40% 


22u 


66% 


34% 


CALIFORNIA 


9,684 


66% 


34% 


3.733 


68% 


32% 


1,308 


71% 


29% 


868 


82% 


18% 


roi OR A no 


1 'yen 




^7C5. 


K ) 1 JOI 




7«C^ 














CONNECTICUT 


1.453 


54% 


46% 


620 


62% 


38% 


373 


68% 


32% 


243 


82% 


18% 


DELAWARE 


ip\ 240 


54 >fc 


46% 




62% 


,38% 


tP) 17 


71% 


29% 


(P) 41 


66%^ 


34% 


DIST OF COLUMBIA 


























FLORIDA 




















































HAWAII 


831 


41% 


54% 


153 


47% 


44% 


49 


43% 


55% 


39 


69% 


28% 


IDAHO 


649 


69% 


31% 


270 


81% 


19% 


129 


78% 


22% 


104 


83% 


17% 


ILLINOIS 


3,745 


58% 


42% 


1.312 


66% 


34% 


654 


70% 


30% 


293 


87% 


13% 


INDIANA 


2.298 


62% 


•JO fV 


1.003 


74% 


26% 


491 


71% 


29% 


368 


85% 


15% 


IOWA 


1 ,45 / 


/ ^*/r 




7nn 




7 1 rz. 
^ 1 vt 


a77 




77fi 


ion 


oU vr 


7nc^ 


KANSAS 


1.179 


66% 


34% 


653 


73% 


26% 


370 


75% 


2.S% 


262 


85% 


17% 


KENTUCKY 


1,659 


41% 


59% 


689 


53% 


47% 


345 


55% 


45% 


220 


73% 


27% 


LOUISIANA 


























MAINE 


796 


66% 


34% 


357 


68% 


32% 


203 


76% 


24% 


173 


88% 


12% 


MARYLAND 


2,298 


43% 


57% 


(•) 2,050 


54% 


46% 














MASSACHUSETTS 


— 






— 




— 




— 


— 


— 


— 


— 


MICHIGAN 


3.339 


66% 


34% 


839 


77% 


23% 


434 


80% 


20% 


261 


90% 


10% 


MINNFSOTA 


1,81 1 


79% 


21% 


715 


81% 


19% 


475 


83% 


17% 


366 


90% 


10% 


MISSISSIPPI 


719 


34% 


65% 


398 


45% 


54% 


141 


46% 


53% 


46 


52% 


46% 


MISSOURI 


1,999 


49^ 


51% 


986 


60% 


40% 


574 


59% 


41% 


.361 


73% 


27% 


MONTANA 


.S35 


72% 


28% 


236 


84% 


16% 


1.S4 


85% 


15% 


132 


89% 


1 1% 


KJCIJD A CI/ A 

l>ibDKA?JNA 


— 


— 


— 


"~ 


— 


— 


— 


— 


— 


— 


— 




NFVADA 


673 


62% 


38% 


213 


68% 


32% 


69 


75% 


25% 


41 


78% 


22% 


NFW HAMPSHIHP 


600 


48% 


52% 


228 


56% 


44% 


59 


68% 


32% 


32 


84%? 


16% 


NEW JFRSFY 


(r) 4, J /.I 






yr) Wis / 


^A CA 




\V) is SI 


OJ** 


M^/c 






1 o^k 


NEW MEXICO 


643 


58% 


42% 


301 


68% 


32% 


121 


67%- 


33% 


78 


76 %' 


24% 


NEW YORK 


7.853 


56% 


44% 


5.180 


62% 


38% 


L864 


72% 


28% 


1 .158 


86% 


14% 


NORTH CAROLINA 


(P> 2 656 


31% 


69% 


(Pi 1 0^6 


43% 


57% 


(Pi 46Q 


46% 


54% 


(Pi 264 


61% 


39% 


NORTH DAKOTA 


471 


67% 


33% 


2fi2 


7.S% 


25% 


174 


74% 


26% 




79% 




OHIO 






40% 


1 .695 


oy'A 


.1 1 % 


no c 

9o.T 


69% 


.^1% 






22% 


OKLAHOMA 


1.674 


51% 


49% 


901 


61 % 


39% 


481 


h2% 


38% 


240 


72% 


2Q% 


OREGON 


1 222 


74% 






79% 


21 % 


1 JO 












PENNSYLVANIA 


5.704 


fi2'J^ 


.•0 a 


1 ,755 


72% 


28% 


1 .016 


729^ 


28% 


670 


OU fC 


14% 


RHODE ISLAND 




57% 


43% 


fP) 1 


0.' ^ 


37% 


r'Pl 77 


70% 


30% 


(P> 44 


80% 


20% 


sniiTHrAHni ina 


1 .853 


31% 


69% 


615 


40% 


60% 


324 


43% 


57% 


210 


56% 


44% 


SOUTH DAKOTA 


707 


48% 


S2% 


230 


74% 


26% 


Ml 


\jO /V 




1 25 


70% 


30% 


TENNESSEE 


K872 


44% 


53% 


709 


49% 


47% 


357 


51% 


49% 


2.38 


67% 


31% 


TEXAS 


9.834 


41% 


59% 


3,951 


52% 


48% 


1,562 


52% 


48% 


909 


66% 


34% 


UTAH 


1,114 


68% 


32% 


505 


78% 


22% 


105 


86% 


14% 


69 


90% 


10% 


VERMONT 


























VIRGINIA 


3,114 


34% 


66% 


994 


42% 


58% 


543 


45% 


55% 


323 


69% 


31% 


WASHINGTON 


























WEST VIRGINIA 


























WISCONSIN 


1,960 


70% 


30% 


8.38 


84% 


16% 


.S22 


83% 


17% 


374 


89% 


11% 


WYOMING 


























TOTAL (40 stales) 




55% 


45% 




63% 


37% 




66% 


34% 




78% 


22% 



Note: Total TeacherssTeachers with primary or secondary assignment in subject; (P) Only teachers with primary assignment reported. 
•Total Teachers reported under Biology = All science fields 

Source: State Departments of Education, Data on Public Schools, Fall 1989; N.Carolina, Fall 1988. 

Cou n cil of Chief State School Officers, State Education Assessment Center, Was hington, DC , 1990__ _ 
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Appendix Table B-8 

RACE/ETHNICITY OF TEACHERS ASSIGNED IN MA /HEMATICS AND BIOLOGY (Grades 9-12) 



SI A t h 


M ATHEM AIICS TEACHERS 


BIOLOGY TEACHERS 


Total 
Teachers 


Hispanic 


White 


Black 


Asian 


liulian 


Tolal 
Teachers 


Hispanic 


While 


Black 


Asian 


Indian 


ALABAMA 


L597 




82% 


17% 


0% 


.2% 


809 


0% 


81% 


18% 


.4% 


.4% 


ALASKA 










— 


— 




— 


— 




— 


— 


— 


ARIZONA 


l,3()4 


3% 


94% 


1% 


1% 


1% 


(♦) L093 


3% 


95% 


1% 


1% 


1% 


ARKANSAS 


(P)650 




89% 


11% 


0% 


0% 


518 


.2% 


90^ 


9% 


.4% 


0% 


C/.UrORNIA 




5% 


82% 


5% 


6% 


1% 


3,733 


5% 


84% 


4% 


5% 


1% 


COLORADO 


L297 


2% 


95% 


1% 


1% 


.5% 


(*) LI6I 


3% 


94% 


1% 


1% 


1% 


coNNHcncur 


1,453 




97% 


2% 


.5% 


0% 


620 


1% 


95% 


3% 


.3% 


0% 


DELAWARE 


(P)24() 




93% 


7^^ 


.4% 


.4% 


(P)55 


0% 


96% 


4% 


0% 


0% 


DLST OF COLUMBIA 




— 


— 


— 


— 


— 




— 


— 


— 


— 


— 


rLORIlJA 




— 


— 




— 


— 


— 


— 


— 


— 


— 


— 


GF,ORGIA 






























HAWAII 


83! 




23% 


1% 


71% 


0% 


153 


0% 


30% 


1% 


61% 


0% 


IDAHO 


(i4y 


.y/c 


98% 


0% 


1% 


.3% 


270 


.4% 


99% 


0% 


0% 


1% 




3.745 




89% 


9% 


1% 


0% 


1,312 


1% 


88% 


10% 


.3% 


0% 


1 Vt 1*^1 A Kt A 

INDIANA 


2.298 




97% 


2% 


.3% 


0% 


1,003 


0% 


97% 


2% 


0% 


0% 


IOWA 


L487 




9^)% 


.3% 


.3% 




700 


0% 


99% 


.3% 


.3% 


.3% 


KANSAS 


1.179 




9.% 


2% 


.2% 


1% 


653 


.2% 




.5% 


.2% 


1% 


KhN I UCK^ 


I.(i59 




98% 






0% 


689 


0% 


y7% 


3% 


.1% 


.1% 


t /"MtlCIAKIA 

LOU IMAM A 








— 


— 


— 


— 


— 


— 


— 


— 


— 


— 


iVIAIlNri 


796 


.1% 


99% 


0% 


.1% 


0% 


357 


0% 


100% 


0% 


0% 


0% 


MARYLAND 


2,298 




83% 


16% 


0% 


1% 


(♦) 2,050 


0% 


84% 


15% 


0% 


1% 


MASSACHUSUITS 
















— 


— 


— 


— 


— 


MICHIGAN 


3.339 






7% 


.4% 


.2% 


839 


.4% 


97% 


2% 


.4% 


.2% 


MiNNbSOI A 


— 


— 


— 


— 


— 




— 


— 


— 


— 


— 


— 


W|CC|CC|ppi 

IVlloolooirrI 


719 


.... 


74% 


26% 


— 


— 


398 


— 


69% 


30% 


— 


— 


MISSOURI 
























.4% 


MONTANA 


535 


.2C'r 


99% 


.2% 


0% 


.4% 


236 


0% 


99% 


.4% 


0% 


NEBRASKA 







— 


— 


— 


— 


— 


— 


— 


-~ 


— 


— 


NPIVADA 


673 


4^r 


91% 


2% 


2% 


1% 


213 


4% 


93% 


2% 


0% 


0% 


iNtiW 11 AlVlronilxn 











— 


— 


— 




— 


— 


— 


— 


— 


NEW JERSEY 


(P)4 ^7S 


1% 


90% 


7% 


1% 


0% 


(P) 887 


1% 


93% 


6% 


1% 


0% 


NEW MEXICO 


643 


18^^^ 


80% 


.5% 


1% 


1% 


301 


17% 


81% 


1% 


.3% 


1% 


NEW YORK 


— 


— 


— 


.™. 


— 


— 




— 


— 


— 


— 


— 




IP) 2,656 




86% 


13% 


.2% 


.8% 


(P) 1,0.^6 


0% 


84% 


16% 


.2% 


.6% 




47! 




99% 


0% 


0% 


.2% 


262 


0% 


99% 


0% 


.4% 


.4% 


OHIO 


4.254 




97% 


3% 


.3% 


0% 


L695 


.2% 


95% 


4% 


.2% 


0% 


OKLAHOMA 


K674 




95% 


3% 


.2% 


2% 


901 


.2% 


95% 


3% 


.1% 


2% 


OREGON 








— 


— 


— 


— 


— 


— 




— 


— 


— 


rbNiNSYLVAiNlA 


5.7()4 




97% 


3% 


0% 


0% 


1,755 


.2% 


97% 


2% 


.3% 


.1% 




(P)4I8 




97% 


.2% 


.2% 


.5% 


(P) 155 


1% 


97% 


1% 


1% 


0% 


SOUTH CAROLINA 


1 MS^ 

1 .O J 




78% 


22% 


.3%' 


0% 


615 


0% 


79% 


21% 


.2% 


0% 


SOUTH DAKOTA 


























TENNESSEE 






















.3% 




•f 'c Vac 






/r 




1% 


.2% 


3,951 


9% 


83% 


8% 


.3% 


UTAH 


LIU 


A^Jc 


98% 


.2% 


1% 


.4% 


' 505 


1% 


98% 


.2% 


1% 


.4% 


VERMONT 


























VIRGINIA 


3.114 




87% 


12% 


.4% 


.3% 


994 


.1% 


86% 


13% 


1% 


.2% 


WASHINGTON 


























WEST VIRGINIA 


























WISCONSIN 


L96() 




98% 


1% 


yh 


0% 


838 


.4% 


98% 


1% 


.4% 


.2% 


WYOMING 


























TOTAL (33 slates) 




2^c 


89% 


6% 


2% 


.3% 




2% 


90% 


6% 


1% 


.4% 



(P) = Only teachers witJi primary assignment reported. 
♦Total Teachers n-ported under Biology = All science fields 

Source: State Departments of Education. Data on Public Schools. Fall 1989: N.Carolina, Fall 1988 
Council of Chief State School Officers. State Education Assessment Center. Washington, DC, 1990 
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Appendix Table B*9 

RACE/ETHNICITY OF TEACHERS ASSIGNED IN CHEMISTRY AND PHYSICS (Grades 9-12) 





CHEMISTRY TEACHERS 


PHYSICS TBACHKRS 


SrATli 


Total 












1 UlUl 
















▼vniie 


oiacK 


A.suui 


Indian 


Teachers 


Hispanic 


White 


Black 


Asian 


Indian 


ALABAMA 


3oU 




83% 


16% 


0% 


1% 


305 


0% 


86% 


14% 


0% 


1% 


ALASKA 






















**— 


ARIZONA 


























ARKANSAS 


283 


0% 


94% 


6% 


0% 


0% 




u <v 


vo «^ 


*^ ft 


i\CL 


0%? 


^ A f tC/^n Kit A 

CALIrORNIA 


1,308 


4% 


88% 


3% 


5% 




ouo 








A n 
4% 


1% 


COLORADO 


























CONNECTICUT 


373 


19f 


98% 


1% 


.3% 


0% 






Qfi rz. 
Vo AT 


1 CL. 


1 % 


— - 

0% 


DELAWARE 


(P) 17 


0^/{^ 


100% 


0% 


0% 






iWL- 




10% 


0% 


0% 


UiS r Or COLUMBIA 
























rLOKIDA 



























GEORGIA 


















— , 


— 


— 




HAWAII 


49 






i\CL 




uSr 


39 


0% 


38% 


0% 


59% 


— 
0% 


IDAHO 


129 


u /r 




u Vr 


UVr 




104 


1% 


99% 


0% 


0% 


0% 


ILLINOIS 


654 


\% 


93% 


6% 


5% 






.o fC 


96% 




1 % 


0% 


INDIANA 


*T7 1 






1 re. 


1 % 


.4% 


368 


0% 


99*;. 


0% 


.3% 


0% 


IOWA 


**i / 






.5% 


.5% 


0% 


390 


0% 


99% 


1% 


0% 


0% 


KANSAS 


370 


1 9f 




1 /& 


1 ct. 

1 Vr" 


1 C2. 

1 */r 




1% 


97% 


1% 


0% 


1%' 


KENTUCKY 


345 


0% 


99% 


1% 


.3% 






\} fC 




..1% 


cr/ 


0% 


LOUISIANA 


'~' 




















MAINE 


203 


0% 


99% 


0% 






1 / J 


\yfo 






0% 


— 

0% 


MARYLAND 
















— 


— 


— 






MASSACHUSEllS 
























— 


MICHIGAN 


434 


09^ 


99% 


.5% 




U /IT 








1% 


0% 




MlNNhaO 1 A 
























MISSISSIPPI 


141 




73% 


26% 






HO 






1 < r/ 




' — 


MISSOURI 






















— 




MONTANA 


154 


0% 


100% 


0% 


0% 


ft. 




\t it 




0% 


0% 


0% 


NEBRASKA 
























NEVADA 




U fC 




\r/o 


3% 


0% 


41 


0% 


98% 


0% 


0% 


0% 


NEW HAMPSHIRE 


























NEW JERSEY 




U fC 




ACL 


I % 


0% 


{P)82 


0% 


96% 


2% 


1% 

0% 


0% 


NEW MEXICO 


121 


17% 


81% 


0% 




1 VP 


to 




85% 


1% 


1% 


NEW YORK 

















— 


— 




NORl H CAROLINA 


iP\ 46Q 




ov fl^ 




.4vr 


1% 


(P) 264 


0% 


94% 


— 
5% 


— 
.4% 


— 
.8% 


NORTH DAKOTA 


174 


0% 


99% 


0% 


1% 




lis 




1 vXJVv 


0% 


0% 


0% 


OHIO 




f\CL 
U /T 




2% 


.3% 


0% 


751 


0% 


99% 


1% 


.1% 


0% 


OKLAHOMA 


•♦o \ 


1 vt 






.2% 


2% 


240 


.4% 


98% 


0% 


0% 


1% 


OREGON 


















PENNSYLVANIA 


1 •Hi o 






1% 


0% 


0% 


670 


0% 


99% 


.3% 


.1% 


0% 


RHODE ISLAND 








1 % 


0% 


0% 


(P)44 


0% 


100% 


0% 


0% 


0% 


SOUTH CAROLINA 


324 


0% 


83% 


17% 


,3% 


0% 


210 


0% 


85% 


13% 


1% 


.5% 


SOUTH DAKOTA 




















TENNESSEE 


— 


— 


— 


— 


— 


— 


— 


— 









I 


IcAAa 


1.562 


1% 


89% 


4% 


.4% 


.1% 


909 


5% 


93% 


2% 




1% 


.1% 


UTAH 


105 


0% 


99% 


0% 


1% 




OV 






U% 


0% 


0% 


VERMONT 


























VIRGINIA 


543 


2% 


90% 


9% 


1% 


.4% 


323 


1% 


91% 


8% 


1 % 


0% 


WASHINGTON 




















WEST VIRGINIA 


























WISCONSIN 


522 


0% 


99% 


1% 


1% 


0% 


374 


0% 


99^^ 


.3% 


1% 


0% 


WYOMING 


























TOTAL (33 stales) | 




2% 


93% 


3% 


1% 


.3% 




1% 


95% 


2% 


1% 


.2% 


(P) Only teachers with primaiy ussignmcnt reported. 




















Source: State Departments of Education, Data on Public Schools. Fall 1989: N.CaroIinn Full 1988. 












Council of Chief Stale School Officers, State Education Assessment Center. Washington, Dc» 1990 
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Appendix Table B-10 

ALL TEACHERS IN STATE IN GRADES 9-12 BY AGE, GENDER, AND RACE^THNICITY 



STATIi 


Total 


under 30 


Age 
30-49 


Uver 50 


Mule 


reiuale 


Hispunic 


Wnue 


UIii/*t 
ISIUCK 


Asiun 


Inuian 


ALABAMA 


13,453 


8% 


69% 


18% 


40% 


60% 


.2% 


79% 


20% 


0% 


.1% 


ALASKA 


— 


— 


— 


— 


— 


— 


— 


— 


— 


— 




ARIZONA 


10,980 






— 


49% 


51% 


7% 


90% 


2% 


1% 


1% 


ARKANSAS 


17,925 


139^ 


71% 


16% 


39% 


ol% 


.2% 




1 nt'/ 


U% 




CALIFORNIA 


56,566 


10% 


63% 


26% 


57% 


43% 




82% 




A CJL 
4% 




COLORADO 


8,744 


7% 


70% 


23% 


56% 


44% 


4% 


93% 


2% 


.5% 


.5% 


CONNECTICUT 


I3,(K)8 


5% 


71% 


24% 


50% 


50% 


1% 


95% 


3% 


.2% 


0% 


DELAWARE 


2,248 


6% 


66% 


28% 


52% 


48% 


.4% 


89% 


10% 


.3% 


.1% 


DIST OF COLUMBIA 
























FLORIDA 


23,008 








45% 


55% 


3% 


85% 


1 1% 


.2% 


0% 


GEORGIA 


— 


— 




— 


— 


— 







— 


— 


— 


HAWAII 


3.656 


10% 


68% 


22% 


40% 


60% 


.2% 


22% 


1% 


77% 


0% 


IDAHO 


4,315 


11% 


70% 


19% 


55% 


45% 


1% 


98% 


.1% 


1% 


.3% 


ILLINOIS 


29,523 


8% 


65% 


27% 


55% 


45% 


1% 


a Up/ 

88% 


10% 


.4% 


U*/«5 


INDIANA 


19,167 


10% 


69% 


20% 


52% 


48% 


.4% 


9o% 


3% 


.2% 


U% 


IOWA 


11,029 


15% 


68% 


17% 


62% 


38% 




99% 


.4% 


.1% 


.1% 


KANSAS 


10,814 


14% 


64% 


22% 


54% 


45% 


1% 


91% 


2% 


.2% 


\% 


KENTUCKY 


12.078 


12% 


73% 


15% 


42% 


58% 


0% 


S6% 


3% 


.1% 


0% 


LOUISIANA 




~~~ 










*~~ 




**~ 






MAINE 


6,317 


14% 


70% 


16% 


56% 


44% 


.3% 


99% 


0% 


0% 




MARYLAND 


— 


— 


— 


— 


— 


— 


— 


— 







— 


MASSACHUSETTS 


— 


— 


— 






— 




— 






— 


MICHIGAN 


24,981 


6% 


69% 


26% 


55% 


45% 


.4% 


92% 


7% 


.3% 


.2% 


MINNESOTA 


16,012 


8% 


67% 


25% 


59% 


41% 












MISSISSIPPI 


7,291 


11% 


72% 


18% 


36% 


64% 




69% 


31% 






MISSOURI 


20,950 


16% 


67% 


17% 


47% 


53% 


— 


— 


— 




— 


MONTANA 


3,525 


10% 


73% 


17% 


60% 


40% 


.2% 


98% 


.2% 


,1% 


1% 


NEBRASKA 


6,419 


— 


— 


— 


55% 


45% 


1% 


98% 


1% 


.1% 


0% 


NEVADA 


3,512 


8% 


70% 


22% 


51% 


•19% 


5% 


90% 


3% 


1% 


1% 


NEW HAMPSHIRE 


3.503 


— 






48% 


52% 












NEW JERSEY 


30,718 


12% 


68% 


20% 


46% 


54% 


2% 


90% 


8% 


.5% 


0% 


NEW MEXICO 


3.884 


10% 


71% 


19% 


53% 


47% 


23% 


75% 


1% 


0% 


1% 


NEW YORK 


63,000 


9% 


67% 


24% 


51% 


49% 


2% 


93% 


5% 


1% 


0% 


NORTH CAROLINA 


19,598 


14% 


72% 


14% 


40% 


60% 


0% 


84% 


15% 


0% 


1% 


NORTH DAKOTA 


3,115 


15% 


70% 


15% 


54% 


46% 


.2% 


98% 


0% 


0% 


!% 


OHIO 


34.318 


11% 


73% 


16% 


53% 


47% 


.4% 


94% 


5% 


.2% 


0% 


OKLAHOMA 


13,391 


14% 


74% 


12% 


46% 


54% 


.4% 


94% 


4% 


.2% 


2% 


OREGON 


9,877 


8% 


71% 


22% 


56% 


44% 


— 


— 


— 


— 


— 


PENNSYLVANIA 


41,025 


6% 


68% 


27% 


58% 


42% 


.3% 


97% 


3% 


0% 


0% 


RHODE ISLAND 


4.t94 


3% 


73% 


24% 


53% 


47% 


.3% 


94% 


1% 


.2% 


.3% 


SOUTH CAROLINA 


11,625 


14% 


70% 


16% 


36% 


64% 


.3% 


80% 


20% 


.1% 


0% 


SOUTH DAKOl A 


3,335 


19% 


65% 


16% 


54% 


46% 




— 


— 


— 


— 


TENNESSEE 


12,318 


10% 


71% 


18% 


44% 


52% 


— 


— 


— 




— 


TEXAS 


71,858 








41% 


59% 


1 1 % 


81% 


8% 


.2% 


.2% 


UTAH 


6,643 


12% 


65% 


24% 


55% 


45% 


1% 


97% 


.?% 


1% 


.5% 


VERMONT 
























VIRGINIA 


2M35 


10% 


69% 


21% 


38% 


62% 


1% 


85% 


14% 


.3% 


0% 


WASHINGTON 
























WEST VIRGINIA 
























WISCONSIN 


I5,(>49 


9% 


69% 


22% 


58% 


42% 


.3% 


98% 


2% 


.2% 


.1% 


WYOMING 


2.881 








56% 


44% 












TOTAL (42 slates) 




10% 


69% 


21% 


50% 


50% 


3% 


89% 


6% 


1% 


<l% 



Source: State Departments of Education, Data on Public Schools, Fall 1 989; North Curolina, Tall 1 988. 
Council of Chief State School Officers. State Educatioti Assessment Center. Washington, DC, 199() 
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Appendix Table B-U 
STATE CERTIFICATION REQUIREMENTS FOR SECONDARY 
SCIENCE AND MATHEMATICS TEACHERS 



STATK 


Course Crcdils by Certi cation Field 


1 

Touching Methods 
Req, Scicncv^'Mulh 


Supcrv. IVaehiiig 
Experience Required 


MATH 


SCIENCE, 
BROAD FIELD 


BI0L(X3Y. 
CHEMISTRY, 
PHYSICS 


ALABAMA 


27 


52 


27 


Yes 


9 


ALASKA 


• 




• 


* 


* 


ARIZONA 


30 


30 


30 


Yes 


8 


ARKANSAS 


21 




24 


No 


12wks 


CALIFORNIA 


45 


45 (Biological. Physical) 


No 




COLORAIX) 


• 


* 


* 


Yes 


400 hrs 


CONNECTICUT 


18 




18 


No 


6 


DELAWARE: 


30 






Yes 


6 


DIST. OF COLUMBIA 


27 






Yes 


1 seni. 


FLORIDA 


21 




30 


Ycs(S) 


6 


OEORGIA 


60qlr 


45 qlr 


40 qti- 


Yes(M) 


1 5 qti hrs 


HAWAII 


* 






• 


* 


IDAHO 


20 






No 


6 


ILLINOKS 


24 




54 
*•» 


Yes 


5 


INDIANA 


36 




JO 


Yes 


9wk.s 


IOWA 


24 


24 


24 


Yes 


Yes 


KANSAS 


• 






* 


* 


KENTUCKY 


30 


•to 




No 


9-12 


LOUISIANA 


20 










MAINE 


IH 






Yes 


6 


MARYLAND 


24 


36 


24 


Yes 


6 


MASSACHUSETTS 


36 


36 


36 


Yes 


300 hrs 


MICHIGAN 


30 


\n 




No 


6 


MINNESOTA 




«« 


*« 




«« 


MISSISSIPPI 


24 






Yes(S) 


6 


MISSOURI 


30 


30 


20 


Yes 




MONTANA 


30 


60 


30 


Yes 


lOwks 


NEBRASKA 


30 


AS 




Yes 


3201irs 


NEVADA 


16 




ID 


No 


8 


NEW HAMPSHIRE 


• 


« 


• 




* 


NEW JERSEY 


30 


30 


30 


No 


* 


NEW MEXICO 


24 


24 


24 


Yes 


6 


NEW YORK 


24 




36 


No 


* 


NORTH CAROLINA 




** 




«* 




NORTH DAKOTA 


16 


2) 


12 


No 


6 


OHIO 


30 


30 


30 


No 


* 


OKLAHOMA 


40 




40 


No 


12wks 


OREGON 


21 


45 


45 


YcK(M) 


15 qtr hrs 


PENNSYLVANIA 


• 


* 


• 


* 


* 


RHODE ISLAND 


30 


30 


30 


Yes 


6 


SOUTH CAROLINA 


• 


* 


• 


• 


* 


SOUTH DAKO TA 


18 


21 


12 


No 


6 


TENNESSEE 


36qlr 


48 qtr 


24qir 


Yes 


4 


TEXAS 


24 


48 


24 


No 


6 


UTAH 




• * 


«• 






VERMONT 


18 


18 


18 


Yes 


• 


VIRGINIA 


27 




24 


No 


6 


WASHINGTON 


24 


41 


M 


No 


Yes 


WEST VIRGINIA 






*• 


*• 


*• 


WISCONSIN 


34 


54 


34 


Yes 


5 


WYOMING 


24 


30 


12 1 No 


1 course 


— No certification offered 



Course credits = Semester credit hours, unless otherwise specified (e.g., qtr=: quarter credit hours) 
^Certification requirements determined by degrec-grur ng institution or upproved/competency'-based program. 

••Mi^jor or minor: North Dakota, Utah; 20-40% of pro; ram: Minnesota, North Carolina: Courses matched with job requirements: Wes( Virginia. 
*♦•! semester full-time or 2 semesters half-time: Califvirnia; supervised teaching experience and 300 hours clinical/field-bascd experience: Ohio. 
Source: State Departments of Education, June 1987. 

Council of Chief State School Officers, State Education Assessment Center, Washington, DC, 1990. 
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Appendix Table B42 
CERTIFICATION STATUS OF MATHEMATICS TEACHERS (Grades 9-12) 
BY PRIMARY AND SECONDARY ASSIGNMENT 





MATHEMATICS PRIMARY 


MATHEMATICS SECONDARY 






Certified 




Ccnified 




STATE 


Total 


MuthenmticK 


Out-of-Field 


M;/hematics 


Out-of-Ficld 


ALABAMA 


L597 


77% 


2% 


18% 


4% 


ALASKA 












ARIZONA 








- 


1, 


ARKANSAS 


(P)650 










CALIFORNIA 


9.684 


61% 


7% 


20% 


12% 


COLORAIX) 


1.297 


67% 


23% 


2% 


8% 


CONNECTICUT 


L453 


95% 


0% 


5% 


0% 


DELAWARE 


(P)240 


95% 


5% 






DIST Of COLUMblA 












I'LORIDA 


— 


— 









CIEORGIA 












HAWAII 









, 




IDAHO 


649 


68% 


2% 


29% 


1% 


ILLINOIS 


3.745 


75% 


21% 


3% 


.5% 


INDIANA 


— 


— 








IOWA 












KANSAS 





— 


.., 




_ 


KENTUCKY 




80% 


2% 


9% 




LOUISIANA 












MAINE 




— 








MARYLAND 


(P) 2.298 


99% 








MASSACHUSETTS 










_ 


MICHIGAN 















MINNESOTA 


1.811 


71% 


1% 


26% 


2% 


MISSISSIPPI 


719 


85% 


5% 


8% 


2% 


MISSOURI 


L999 




1% 


14% 


1% 


MONTANA 


535 


62% 


4% 


23% 


11% 


NEBRASKA 





, 








NEVADA 


673 


66% 


10% 


17% 


7%) 


NEW HAMPSHIRE 












NEW JERSEY 


(P) 4.375 


100% 


0% 






NEW MEXICO 


643 


82% 


1% 


16% 


1% 


NEW YORK 


7,853 


70% 


3% 


22% 


5% 


NORTH CAROLINA 


2.966 


87% 


3% 


8% 


2% 


NORTH DAKOI A 


471 


66% 


0% 


34% 


0% 


OHIO 


4.254 


89% 


V} 


9% 


.5% 


OKl-AHOMA 


1,674 


86% 


3% 


8% 


13% 


OREGON 


1.222 


85% 


1% 


.5% 


14% 


PENNSYLVANIA 




89% 


7% 


2% 


1% 


RHODB ISLAND 


(P)418 


100% 


0% 






SOUTH CAROLINA 


1,853 


86% 


5% 


6% 


4% 


SOU! H DAKO'VA 


707 


35% 


30% 


13% 


22'if 


TENNESSEE 


1.872 


73% 


1% 


13% 


3% 


IliXAS 












UTAH 


1.114 


()6% 


3% 


28% 


3% 


VERMONT 












VIRGINIA 


3.114 


81% 


1% 


16% 


2% 


WASHINGTON 












WEST VIRGINIA 












WISCONSIN 












WYOMING 












MEDIAN 




81% 


2% 


13% 


3% 


TOTAL (30 Slates) 


67,249 


79% 


5% 


12% 


4% 



Note; Several statu percentages include teachers with general secondary certification. Alabama-— Primary. 2 teachers. Secondary. 8 teachers. 

California— Primary. 1,151 teachers. Secondary, 719 teachers; Idalio— Primar>, I teacher. Secondary. 29 teachers; Illinois— Computer 

certification codes do not distinguish general secondary from matl) certified. 
Out^of"Field=Regular/standurd/probationary certification inaficldy»ubject other than the one ;tssignedo 
(P) Only teachers with primaiy assignment reported. 

Source: State Departments of Education. Data on Public Schools. Fall 1 989; N . Carolina. Fall 1 988 
Couticil of Chief State School Officers. State Education Assessment Center. Washington, DC. 1990 
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Appendix Table B'13 
CERTIFICATION STATUS OF BIOLOGY TEACHERS (Grades 9-12) 
BY PRIMARY AND SECONDARY ASSIGNMENT 







_ BIOLOGY PRIMARY 


BIOLOCiY SECONDARY 


STATE 




Certified 


Certified Broad 




Cerlificd 


Certified Broud 




lotnl 


Biology 


Field 


Oui-of-Field 


Biology 


Field 


Oul-ot-rield 


AI ARAMA 




49% 


11% 


.2% 


27% 


11% 


1% 


ALASKA 




— 


— 


— 




— 


— 


ARIZONA 






— 


— 


— 


— 


— 


ARKANSAS 


518 


37% 


4% 


14% 


17% 


8% 


20% 


CALIFORNIA 


3.733 


0% 


53% 


6% 


0% 


31% 




coi OR A no 




— 


— 






— 


— 


CONNECTICUT 


620 


78% 


0% 


0% 


22% 




in 


DELAWARE 


(P)55 


78% 


11% 


11% 


— 


— 


— , 


DIST OF COLUMBIA 




— 


— 


— 




— 




FLORIDA 






— • 


— 


— 






GEORGIA 






— 


— 


— 


— 




HAWAII 




— 


— 


— 




— 


■ — 


IDAHO 


270 


42% 


6% 


1% 


37% 


14% 


0% 


ILLINOIS 


1,312 


0% 


75% 


22% 


0% 


2% 


.2% 


INDIANA 












— 


— 


IOWA 








— 


— 




— 


KANSAS 




— 


— 


— 


— 


— 


— 


KENTUCKY 


6M9 


33% 


1% 


.3% 


62% 


3% 


1% 


LOUISIANA 




— 




— 


— 


— 




MAINE 








— 


— 


— 


— 


MARYLAND 




— 





— 


— 


— 


— 


MASSACHUSErrS 









— 


— 




— 


MICHIGAN 




— 





— 




— 


— 


MINNESOTA 


715 


46% 


14% 


1% 


29% 


8% 


2% 


MISSISSIPPI 


398 


1 1 ca 

71 Vt> 


0% 


6% 


18% 


0% 


5% 


MISSOURI 


986 


64% 


0% 


1% 


33% 


0% 


2% 


MONTANA 


236 


31% 


6% 


1% 


33% 


25% 


3% 


NEBRASKA 




— 


— 


— 


— 


— 




NEVADA 


213 


13% 


44% 


2% 


7% 


34% 


0% 


NEW HAMPSHIRE 








— . 


— 


— 


— 


NEW JERSEY 




0% 


100% 


0% 


— 




— 


NEW MEXICO 




— 


— 


— 


— 


— 


— 


NEW YORK 


5,180 


62% 


0% 


3% 


29% 


0% 


6% 


NORTH CAROLINA 


U81 


47% 


39% 


1% 


6% 


5% 


1% 


NORTH DAKOTA 


262 


23% 


3% 


0% 


52% 


22% 


0% 


OHIO 




15% 


57% 


0% 


10% 


17% 


0% 


OKLAHOMA 


901 


62% 


0% 


1% 


35% 


0% 


2% 


OREGON 


338 


82% 


0% 


\% 


;i% 


0% 


6% 


PENNSYLVANIA 


1,755 


81% 


5% 


4% 


9% 


1% 


.3% 


RHODE ISLAND 


(?) 1 ?5 


98% 


2% 


Q% 


— 


— 


SOUTH CAROLINA 


615 


39% 


31% 


\% 


10% 


15% 


4% 


SOUTH DAKOTA 


230 


23% 


12% 




31% 


9% 


22% 


TENNESSEE 


709 


67% 


0% 


A% 


28% 


0% 


1% 


















UTAH 


505 


56% 


0% 


9% 


33% 


0% 


2% 


VERMONT 
















VIRGINIA 


994 


75% 


0% 


2% 


21% 


0% 


2% 


WASHINGTON 
















WEST VIRGINIA 
















WISCONSIN 
















WYOMING 
















MEDL\N 




47% 


5% 


1% 


22% 


5% 


2% 


TOTAL (27 states) 


25.961 


43% 


23% 


4% 


18% 


8% 


4% 



Note: Several state percentages include teachers with gerteral secondary certification: Alabama— Primary, 1 teacher; California— Primary. 370 teachers. 

Secondary, 260 teachers; Idahi>— Secondary, 8 teachers; Illinois--Computer certification codes do not distinguish general, broad, and biology 
certification. 

Out-of-FicldaRegular/siandard/probationary certification in a field/subject other than the one assigned or temporary, provisional or emergency 
certification. 

(P) Only teachers with primary assignment reported. 

Source: State Departments of Education, Data on Public Schools. Fall 1 989; N. Carolina. Fall 1 988 
Council of Chief Sute School Officers. State Education A ssessment Center. Washington, DC, 1990 
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Appendix Table B-14 
CERTIFICATION STATUS OF CHEMISTRY TEACHERS (Grades 9-12) 
BY PRIMARY AND SECONDARY ASSIGNMENT 







CHEMISTRY PRIMARY 


CHEMISTRY SECONDARY 






Certified 


Certified 




Certified 


Certified 




CXAXC 

5 1 Ale 


1^ t otai 


Chemistry 


Broad Field Ouuof-Field 


Chemistry 


Broad Field 


Out*of-Field 


ALABAMA 


380 


20% 


14% 




28% 


31% 


6% 


At A Cl^ A 

ALAoKA 




— 






— 


— 




ARIZONA 




— 


— 


— 


— 


— 




Afll/A1k.1CAC 

ARKANSAS 




15% 


6% 


5% 


18% 


32% 


24% 


/^A1 tC/%DKf1 A 

CALlrOKNlA 


l,3Uo 


0% 


45% 


8% 


0% 


38% 


9% 


COLORADO 




— 








— 


— 


CUNNcCJl iCUl 


373 


68% 


0% 


0% 


32% 


0% 


0% 


DELAWARc 


(r) 17 


82% 


12% 


6% 


— 




— 


DIST OF COLUMBIA 




— 




— 








FLORIDA 










— 




— 


GEORGIA 




— 








— 


— 


U A \\r A ft 

HAWAII 




— 








— 


— 


IDAHO 


129 


9% 


6% 


1% 


29% 


53% 


2% 




054 


0% 


84% 


16% 


0% 


.5% 


0% 


INDIANA 








— 


— 






IOWA 




— 






— 


— 


— 


V A M C A C 




— 






— 




— 


KENTUCKY 


345 


39% 


4% 


.3% 


45% 


8% 


4% 


t ^TTfGf AM A 








— 


— 


— 




MAINE 




- — 




— 


— 


— 


— 


MARYLAND 




— 






— 


— 




MASSACnUoCl IS 




— 






— 


— 


— 


MILHIuAN 




— 







— 


— 


— 


MlNNcSU 1 A 


4/5 


23% 


15% 


2% 


33% 


19% 


8% 


MloSISoIrrl 


|4l 


53% 


0% 


11% 


20% 


0% 


16% 


MISSOURI 


574 


39% 


0% 


1% 


55% 


0% 


5% 


MON I ANA 


1 CA 

154 


14% 


3% 


1% 


50% 


29% 


3% 


NEBRASKA 












— 


— 


NEVADA 


ov 


23% 


35% 


0% 


6% 


36% 


0% 


NbW nAMPSHIKc 




— 






— 


— 


— 


NEW JERSEY 


(P) 337 


0% 


1 \nJ n/ 


0% 


— 




— 


INKW MEXICO 




— 






— 




— 


NEW YORK 


IiOD4 


64% 


0% 


2% 


28% 


0% 


6% 


NORTH CAROLINA 


553 


22% 


63% 


.4% 


3% 


12% 


.4% 


NORTH DAKOTA 


1 HA 

174 


6% 


5% 


0% 


29% 


60% 


0% 


OHIO 


985 


29% 


J J fV 


\3 a} 


18% 


17% 


.3% 


OKLAHOMA 


481 


29% 


\Jn> 




66% 


0% 


4% 


OKbUON 




— 








— . 





rcNNSYLVANlA 


1 f \ 1 & 
1 lUlO 


66% 


15% 


3% 


9% 


6% 


.4% 


RHODE ISLAND 


(P)77 


90% 


1 yjrc 


yj iv 


— 


— 


— 


SOUTH CAROLINA 


324 


13% 


49% 


1% 


4% 


27% 


6% 


oOUTH DAKOTA 


151 


8% 


10% 


2% 


1 




AACL 


TENNESSEE 


357 


59% 


0% 


0% 


37% 


0% 


3% 


TEXAS 
















UTAH 


105 


59% 


0% 


3% 


37% 


0% 


1% 


VERMONT 
















VIRGINIA 


543 


72% 


0% 


2% 


23% 


0% 


4% 


WASHINGTON 
















WEST VIRGINIA 
















WISCONSIN 
















WYOMING 
















M£DL\N 




23% 


6% 


1% 


28% 


12% 


4% 


TOTAL (26 Males) 


IK869 


35% 


22% 


3% 


22% 


13% 


5% 



Note: Several state pcrcemages include teachers with general secondary certification: California— Primary. 130 teachers, Secondary, 72 teachers; 

Idaho— Primary, 1 teacher. Secondary, 19 teachers; Illinois— Computer certification codes do not distinguish general, bmad, and chemistry 

certification; Rhode Island-^Primary, 2 teachers 
Out*of *FieldxRegular/8tandard/probationary certification in a field/subject other than the one assigned o; temporary , provisional or emergency certi fication. 
(P) Only teachers with primary assignment reported. 

Source: State Departmenui of Education, Data on Public Schools, Fall 1 989; N. Carolina, Fall 1 988 

Council of Chief State School Officers, State Education Assessment Center, Washington, DC, 1990 
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Appendix Table B«15 
CERTIFICATION S"^ ^ TUS OF PHYSICS TEACHERS (Grades 9-12) 
BY PRIMARY AND SECONDARY ASSIGNMENT 







PHYSICS PRIMARY 


PHYSICS SECONDARY 








Certified 




V Wl 111 l^U 


Certified 




STATE 


Total 


Physics 


Broud Field Out-ot-Field 


Physics 


Hroud Field Out-of-Field 


ALABAMA 


305 


H AO 


8% 


6% 




SS% 


17% 


AIASKA 






— 


— 




— 




ARIZONA 


— 














ARKANSAS 


220 




1 

1 iT 


1 ^ 






I f V 


CALIFORNIA 


868 


OCf 




4W 


0% 


01 Vr 


1 1 AC 


COLORADO 


_ 




— 


— 




— 


— 


CONNECTICUT 


243 




0% 


0% 


HO /C 


0% 


0% 


DKLAWARK 


(P)41 




39% 


24% 








DIST OF COLUMBIA 


— 














FLORIDA 


— 














GEORGIA 






— 


— 




— 


— 


HAWAII 







— 


— 




— 


— 


IDAHO 


104 




3% 


0% 




72% 


4% 


nxiNOis 


293 


U vT 










• Jo? 


INDIANA 


— 














IOWA 






— 






— 


— 


KANSAS 







— 


— 




— 


— 


KENTUCKY 


220 


1CU 

fyc 




0% 


04 


15% 


13% 


LOUISIANA 


— 














MAINE 
















MARYLAND 






— 


— 




— 


— 


MASSACHUSEITS 


— 




— 


— 




— 


— 


MICHIGAN 
















MINNESOTA 


366 


1 iCL 






4U /f 


^ ; *x 




MISSISSIPPI 


46 


229^ 


Utc 


ACL 


26% 


ncL 

XJ^AT 


4o*'r 


MISSOURI 


361 




0% 






0% 


14% 


MONTANA 


132 


o/C 


3% 




JJ AC 


44% 


13% 


NEBRASKA 


— 














NEVADA 


41 








1 TCi. 
1 fVc 






NEW HAMPSHIRE 
















NEW JERSEY 


(P) 82 


f\CL. 


100% 


0% 




— 





NEW MEXICO 






— 


— 




— 





NEW YORK 


K158 




0% 


3% 




0% 


16% 


NORTH CAROLINA 


331 


1 nr/. 

1 {) 'C 




4vr 






1 ^AC 


NORTH DAKOTA 


125 




ACf 




14% 






OHIO 


751 




14% 




.^V vr 


33% 


1% 


OKLAHOMA 


240 


QCL 


0% 




fO AC 


0% 


14% 


OREGON 


— 














PENNSYLVANIA 


670 






ACL. 
4** 




1 ICS. 




RHODE ISLAND 


(P)44 


54 


16% 
















14% 


1% 




68% 


7% 


SOUTH DAKOTA 


125 


2^ 


3% 


\% 


7% 


27% 


60%' 


TENNESSEE 


238 


13% 


0% 


0% 


75% 


0% 


9% 


















UTAH 


69 


33*5^ 


0% 


1%- 


61% 


0% 


4% 


VERMONT 
















VIRGINIA 


323 


419?^ 


0% 


2% 


47% 


0% 


10% 


WASHINGTON 
















WEST VIRGINIA 
















WISCONSIN 
















WYOMING 
















MEDIAN 




10% 


4% 


1% 


26% 


18% 


9% 


TOTAL (26 states) 


7^606 


21% 


15% 


3% 


29% 


23% 


9% 



Note: Several state percentages include teachers with general secondary certification: California — Primary, 40 teachers. Secondary, 90 teachers; 

Idaho— Primary, 2 teachers, Secondary. 30 teachers; Illinois — Computer ceitification codes do not distinguish general, broad, and physics 

certification; Rhode Island— Primary, 1 teacher 
OutH>f-Field=:Regular/standard/probationary certification in afield/subjectother than the one assigned or temporary, provisional or emergency certification. 
(P) Only teachers with primary assignment reported. 

Source: State Departments of Education, Data on Public Schools, Fall 1 989; N. Carolina, Full 1 988 

Council of Chief State School Officers, State Education Assessment Center. Washington. DC. 1990 



Appendix Table B-Io 
MATHEMATICS AND SCIENCE TEACHERS (Grades 9-12) 
WITH COLLEGE MAJOR IN MATHEMATICS OR MATHEMATICS EDUCATION/ 

SCIENCE Ott SCIENCE EDUCATION 




All Teachers of Mathematics 
% w/Major in Math or Math Education 


All Teachers of Scifince 
% w/M^or in Science or Science Education 


Al AHAMA 




6^% 


ALASKA 






ARIZONA 




51 


ARKANSAS 


63 


S4 


CALIFORNIA 


37 


54 


COLORADO 




75 


CONNFCTICUT 


57 


67 


DELAWARE 






I:)IST OF rOI UMRI A 






FLORIDA 


6U 


67 


OFORGIA 


76 




HAWAII 






ioaho 


60 


52 


ILLINOIS 


67 


6*) 


INDIANA 


59 


65 


IOWA 


64 


68 


KANSAS 


74 


44 


KENTUCKY 




67 

u/ 


I OIJISIANA 




A A 


MAINE 


49 


57 


MARYI ANn 


00 




M ASS ACHl ISF1TS 


61 


60 


MICHIGAN 


71 


6R 


MINNESOTA 


75 




MISSISSIPPI 


77 


72 


MISSOURI 


71 


7a 


MONTANA 


62 


6A 

Do 


NEBRASKA 


67 


5S 


NEVADA 






NEW HAMPSHIRE 






NEW JERSFY 


/ »» 


ft) 


NEW MEXICO 


57 




NEW YORK 


67 


AO 


NORTH CAROLINA 


60 


64 


NORTH DAKOTA 


65 


74 


OHIO 


6ft 


71 


OKI AHOMA 


52 


5A 
3D 


OREGON 


AO 


00 


PENNSYLVANIA 


o.» 




RHOOF tSI ANin 






SOUTH CAROl INA 


68 


7» 


SOUTH DAKOTA 


65 


44 


TENNESSEE 


57 


44 


TEXAS 


60 


57 


UTAH 


40 


37 


VERMONT 






VIRGINIA 


71 


77 


WASHINGTON 


43 


43 


WEST VIRGINIA 


74 


S8 


WISCONSIN 


76 


77 


WYOMING 


55 


49 


U.S. TOTAL 


63% 


64% 


— Too few cases for a reliable estimate. 

Source: Schools and Staffing Survey, National Center for Education Statistics. Spring 1988 
Council of Chief State School Officers, State Education Assessment Center, Washington. DC, 1990 
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APPENDIX C 
Technical Appendix 



Computation ofcstimatedproportionofhighscboolstudents taking selected mathematics 
(Tables land 2). 

The percentages shown in Tables 1 and 2 for each course are statisticv'l estimates of course taking of high school students 
by the time they graduate, based on the total course enrollment in grades 9-1 2 as of Fall 1989 divided by the estimated number 
of students iti a grade cohort during four years of high school. 

Synthetic cohort statistics have been used previously in education. For example, a synthetic high school dropout statistic 
has been estimated, based on the sum of the percentages of students who drop out at each grade, for grades 9- 1 2 ( Kominsky, 
1987). Cro.ss-sectional data on dropouts by grade are used to estimate a true diopout rate over a four year period of high 
school. A true dropout rate requires tracking the status of the same group of students (cohort) through four years of high 
school. If only cross-sectional data are available, the synthetic cohort statistic provides an estimate of the high .school dropout 
rate. 

Tlie Science and Mathematics Indicators Project desired a synthetic cohort statistic of the proportion of graduates in a state 
that take a given course, e.g.. algebra 1. Since most states do not collect data by grade, the approach used in computing a 
synthetic dropout statistic for dropouts had to be revised. Fiist, the numerator is the total number of students in grades 9- 1 2 
that took a given course, e.j,., algebra 1, in Fall 1989. The denominator is an estimate of the number of students in a cohort 
of students summed over a four year period of high .school. For each state, the size of the cohort of students that have some 
probability of taking a given course, e.g., algebra 1, during four years of high school is estimated by: the state student 
membership in each grade (for grades 9- 1 2) weighted by the regional percentage of students that took the coui se at each grade 
level, and summing the weighted memberships for each grade for grades 9-12. The state student memberships by grade are 
from the 1 989-90 Common Core of Data (NCES) and the regional percentages were obtained from the 1 987 National Transcript 
Study (Wcstat, 1988). 

The computation of the science/mathematics course taking synthetic cohort statistic can be sunnnarized as follows using 
the example of algebra 1 : 

Estimated proportion of students .Algeb ra 1 enrollment (9-12) (report ed by State A ) 

taking algebra 1 in state A s Estimated number of students in cohort in grader9-T2 

(from CCD atid regional weights based on NAEP transcript study) 

Estimated students in cohort = (M9 X Alg 1/9) + (MIO X Alg 1/10) + (M 1 1 X Alg 1/1 1 ) + in cohort 

(M12XAlg 1/12) 

where, M9 is the student membership for grade 9 (from NCES Common Core of Data) Alg 1/9 is the percentage of 1987 
graduates in state A's region tha. took algebra 1 in grade 9 (from Westat, Inc. transcript data tiles). (Four regions were 
designated by Westat— Northeasi., North Central, South Central, and West.) 

The synthetic cohort statistic for rates of course taking is not directly comparable to course taking rates based on student 
transcripts, such as from the 1987 national transcript study. Beyond differences in data collection methods (universe vs. 
sample), there are at least two reasons for the synthetic cohort estimate to vary from a inie rate based on tracking individual 
students. First, ^Swith any synthetic cohort stati-stic, changes in policies or programs over a four ye. r period of time (such as 
changes in state graduation requirements) that affect student behavior (such as course taking) are not accounted for by the 
statistic. Second, state course enrollment totals can include students taking a course a second time to earn a credit. The synthetic 
cc'.ort statistic in this report, which is based on state cross-sectional counts, may be slightly higher than the true rate based 
on tracking individual students (who are typically counted only once per course credit). Cuitently, no data are available by 
state to determine the number of students repeating courses. 

Variability is added to the state estimates through the weighted student membership based on regional weights. Since the 
weights are not state specific, each estimate has variability. For this reason, estimates over 95 percent of students cannot be 
made with precision and enrollments at this level are shown in Tables 1 and 2 as 95+ percent. 

Course enrollment rates are based on enrollment as of Fall 1989. Some states collect data on student course taking for 
fall and spring s«;mesters. The state comparisons are based on cross-sectional data collected as of Ociober 1 . The indicator 
does not account for variation in course taking as of the spring semester. 
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Imputation of estimated proportion of high school graduates taking selected mathematics and science courses for 

"TfCw n states were not able to report course enrollment data to CCSSO. To obtair» a national total for the estimated 
pro;:cirnXdlt ^ZllZ^ n^L^mic. a,.d science courses, the state proportions were .mputed. The followmg 
fonnula was used for imputation: 



Estimated proportion of students 
taking algebra 1 in non-reporting 
state B 



(Reg , avg. % taking algebra 1 (9-12) x state B student member shipjg^ 
= Sum of estimated numbers of students in cohort in grades 9- 1 2 from CCD 
and regional weights based on NAEP transcript study) (as above) 



whenj, Reg. avg. % taking algebra 1 is the average (mean) percent of students taking algebra 1 among the reporting states 
in stale B's region. 

Imputation of number of teachers per field (in mathematics, biology, chemistry, physics, and earth science) for 
non-reporting states. 



Imputed number of teachers of _ 
mathematics in state C 

Regional ratio students/teacher = 

Regional ratio mathematics teachers _ 
to total teachers 



State s tudent membersh ip (9-12) 
nRegibnal ratio students/teacher 

State student ^^embe rshjp(9-12) 
^SlaTe'toial teachers (9-12) 

State math ematics teachers (9-12) 
Slate total teachers (9-12) 



Regional ratio mathematics 
teachers to total teachers (9-12) 

Averaged for stales in region 
Averaged for slates in region 



APPENDIX D 

Directory Of State Course Titles By Reporting Categories For 

Science/Math Indicators 



Science Course Categories 

Sample of Slate Course Titles (from Stale data forms) 

Grades 7-8 

General Science 

General Science 7,8 

Harth/Life/Physical Science 7,8 

Integrated Science 7,8 
Life Science 

Life Science 7,8; Biological Science 7,8 
Physical Science 

Physical Science 7,8 
Other Science, 7-8 

Grades 9-12 

Biology, 1st Year, General 

Biology I; General; College Prep.; Regents; 

Introductory 
Biology, 1st Yhik Appred 

Basic Biology; AppJieij; Life Science; Lab 

Techniques/uiol.;* Biomedical Ed.; Animal Science; 

Horticultural Sd.; Bio Science; Health Science; 

Nutrit'Ofl; iVhm & Dis '^ase; Agricul. Science; 

^^indanentals of B^oJogy 
Biou^gy, Y^cK Auvcnced Placement 

Advanced Plt^nen^ent Biology 
Biology, 2nd Year, C *K'r Advanced 

Biolov'y 11; Advanced; College; Marine 

Biology;Psychobiology; Physiology; Anatomy; 

Zoology; Botany; Microbiology; Genetics; Cell 

Biology; Embryolog> , mvenebrate/Verlcbrale 

Biology; Molecular Bioiogy 
Chemistry, 1st Yeaf, Gen?n:l 

Chemistry I; General; Infoductoiy; Regents 
Chemistry, 1st Year, AppHed 

Applied Chemistry; C onsunier; Technical Chemistry; 

Lab techniques (chen .); Practical Chemisiry 
Chemistty, 2nd Year, Advanced Placement 

Advanced Placement Chemistry 
Chemistry, 2nd Year. Other Advanced 

Chemistry 11; Advanced; College; Organic; Inorganic; 

Physical; Biorhemistry, Analytical 
Physics, 1st Year, General 

Physics I; General; Regents; Introductory 
Physics, 1st Year, Applied 

Applied Physics; Applied Physical Science; 
Electronics; Radiation Physics; Lab Techniques 
Physics, 2nd Year, Advanced Placement 
Advanced Placement Physics 



Physics, 2nd Year, Other Advanced 

Physics II; Advanced; College; Nuclear Physics; 

Atomic Physics 
Earth Science, 1st Year, General 

Earth Science; Earth-Space Science; Regents Earth 

Science 

Earth Science, 1st Year, Applied 

Applied Earth Science; Fundamentals of Earth 

Science ;Soil Science 
Earth Science, 2nd Year, Advanced 

Advanced Earth Science; Meteorology; Geology; 

Astronomy; Oceanography 
General Science 

General Science; Basic; Introductoiy; Unified; 

Comprehensive Ideas and Investigations in Science; 

Life/Physical Science; Integrated 

Science; Earth/Life/Physical 
Physical Science 

Physical Science; Interaction Matter and Energy 
Other Science, 9-12 

Science/MaUi; Engineering; Bioengineering; Special 

Interests Science; Ecology; Environmental Science; 

Electricity; Energy; Research Topics; 

Science-Technology-Society; Aerospace Science. 

Mathematics Course Categories 

Sample of State Course Titles (fi-om State data forms) 

Grades 7-8 

Math, Grade 7 

Math 7; Exper. Math 7 - SS MCIS; Remedial Math 7 
Math, Grade 7. Accelerated 

Accelerated Math 7; Pre-Algebra; introductory Algebra 
Math, Grade 8 

Math 8; Exper. Math 8 - SS MCIS; Pre-Algebra; 

Remedial Math 8 
Math Grade 8, Accelerated 

Accelerated Math 8; Algebra 1 ; Beginning Algebra; 

Elementary Algebra 
Math Grade 8, Algebra I 

Algebra 1 ; Beginning Algebra; Elementaiy Alt :bra 

Grades 9-12 

Review Mathematics 

Level 1 

General Math 1 ; Basic Math; Math 9; Remedial Math; 
Developmental; H.S. Arithmetic: Math Comp Test; 
Comprehensive Math; 1 erminal Math 
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Level 2 

General Math 2; Vocational Math; Applied; Consumer; 
Technical; Business; Shop; Math 10; Career Math; 
Practical M&th; Essential Math; Cultural Math 
Levels 

General Math 3; Math 1 1 ; Intermediate Math; Applied 
Math II 
Level 4 

General Math 4; Math 12; Advanced Math 

Informal Mathematics 

Level 1 

Pre-Algebra; Introductory Algebra; Basic; 
Applications; Algebra 1 A (first year of two-year 
sequence); Non-College Algebra 
Level 2 

Basic Geometry; Informal; Practical; Core 
Levels 

Basic Algebra 2; Mathematics of Consumer Economics 

Formal Mathematics 

Level 1 

Algebra 1; Elementary; Beginning; Unified Math I; 
Integrated Math 1 ; Algebra 1 B (second year of two 
year sequence) 
Level 2 

Geometry; Plane Geometry; Solid Geometry; 
Integrated Math 2; Unified Math II 
Level S 

Algebra 2; Intermediate; Algebra and Trigonometry; 
Algebra and Analytic Geometry; Integrated Math 3; 
Unified Math III 



Level 4 

Algebra 3; Trigonometry; Advanced Algebra; College 
Algebra; Pre-Calculus; Analytic/ Advanced Geometry; 
Trigonometry and Analytic/Solid Geometry; Math 
Topics; Intro, to College Math; Number Theory; Math 
IV; College Prep Sr. Math; Elem. Functions 
Level 5 

Calculus and Analytic Geometry; Calculus; Abstract 
Algebra; Differential Equations; Multivariate Calculus; 
Linear Algebra; Probability; Statistics; Theory of 
Equations; Vectors/Matrix Algebra; Math Analysis 
Level 5. Advanced Placement 
Advanced Placement Calculus 

Computer Science Course Categories 

Grades 7-8 , 

Computer Science/Computer Programming 
Introductory Programming (any language) 

Grades 9-12 

Computer Science/Programming I 

Introductory Programming (any language); 

Programming I; Computer Lar.guage I 
Advanced Computer Science/Programming II 

Advanced Programming; Programming II; Computer 

Language II 
Computer Science, Advanced Placement 

Advanced Placement Computer Science 



Source: "Instructions and Reporting Forms for Data on Science and Mathematics Education in (each state)." Council of 
Chief State School Officers. State Education Assessment C iter, Washington, DC, 198'\ 
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